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DESCRIPTION 

VENTILATORS: 

WHEREBY 

Great Quantities of F R E 8 H A I R 

Kfay with Eafe be conveyed into Mines, Goals, 
Hospitals, Work -Houses and Ships, 

In Exchange for their Noxious Air. 

An Account alio of their Great Us^fulnes* 

in many other Relpedts: 

As in Pteferving all Sorts of Grain Dry^ Sweet, and 
free from being Deftroyed by Weevels^ both in 
Grainaries and Ships: And in Preferving 
many other Sorts of Goods. 

As alfo in drying Corn, Malt, Hop^, 
G u N-P o w D E R, (!yc. and for many other 
ufeful Purpofcs. 

Which was read before the R o V A L Society 

in May 1741. 

And God made 
The Firmament ^ Expanfe ef liquid ^ Pure, 
Tranffmreni^ Elemental Air, M 1 l t o Nj, 

By STEPHEN HALES D. D. F. R.S. 

Redor of Faringdon^ Hampjhire ; 

And Miniftfer of Teddington, Middle/ex. 



LONDON: 

Printed for W. Innys, at the Weft End of St. PauPsi 
R. Man BY, over againft the Old Bailey on Ludgate-Hill i 
and T, Woodward. 



M. Dec. XLIIL 



AT a Meeting of the R o y a l- 
SociETY, y/y/?^9, 1743. 

Imprimatur 

M, FOLKES, Pr. R. S 



To the Right Honourable Daniel 
Earl of Winchelfea and Notting- 
ham; 

The Honourable John Cokburne.^'j 

The Right Honourable Lord Pi. r c h i- 
BALD Hamilton; 

He Right Honourable Lord Balti- 
more; 

The Honourable Philip Caven- 
dish Efq\ 

The Honourable GeOrgb Lee Doc- 
tor of Laws ; 

The Honourable ]ovi n T r fi vo r Efq-, 

CommiJ/ionen for Executing the Office 
of Lord High Admiral of Great 
Britain, 8cc. 

MY LORDS, 

TH o u G H the Subjed of this 
Treatife is Hke to be of great 
Benefit to Mankind, in ma- 
ny Refpedls; yet as it was at firft 
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iv DE Die ATIO N. 

principally intended for the Servicte 
of Sea-farer^; and as your Lordfhips 
were pleafed to encourage and pro- 
mote the Thing, by ordering a Trial 
to be made thereof: fo I thought it 
not improper, to' addrefs myfelf on 
this occafion to your Lordfhips, who 
have the Super-intendency of the 
Royal Navy. 

There is no doubt but it will 
fully anfwer your Lordfhips tender 
Care and Concern for the Welfare 
of Navigators, as it will contribute 
much to their Health, by fupply- 
ing them, in exchange for a very 
noxious, with Plenty of frefh Air, that 
genuine Cordial of Life: For that 
wonderful Fluid the Air, which, by 
infinite Combinations with natural 
Bodies, produces furprizing EfFeds, 
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as it is on the one Hand when pure, 
the chief Nourifher and Preferver 
of the Iliife of Animals and Vege- 
jtablps ; fo, when foul and putrid, it 
is the great Principle of their Deftruc- 
don, 

A s Sea-farers, that Valuable and 
Ufeful Part of Mankind, have many 
Hardfhips and Difficulties to contend 
with, fo it is of great Importance to 
obviate as many of them as poflible: 
And as the noxious Air in Ships has 
hitherto been one of their greateft 
Grievances, by making fick and de- 
ftroying multitudes of them ; {o the 
£nding a Means to prevent this great 
Evil, is of vaftly more Confequenee 
to Navigation, than the Difcovery 
of the Longitude ; as being a Means 
pf faving innumerable more Lives, 

A3 than 
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than that would do. And therefore 
it was what well deferved the moft 
diligent Refearches; and even the 
trying, every the loweft Degree of 
Probability of effeding it. 

When it is found, that Men can, 
with greater Safety to their Lives, 
traverfe the vaft Expanfe of Waters, 

* 

it will be a great Advantage to Na- 
vigation, and TraiEck will thereby 
be much inlarged. 

That your Lordfhips have not 
herein been countenancing a vain 
fruitlefs Attempt, is evident, not only 
from confidering the Effeds of the 
Engine, which exchanges great Quan- 
tities of bad, for good Air; but alfo 
from the Event, it having been found 

very 
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very falutary by the Sweiks^ who have 
made the Tria). 

'T I s a good Symptom that we 
are got upon a right Scent, when it 
leads not only to the Thing firft 
fought for; but alfo to many other 
wfeful Difcoveries, as we fee this 
does. 

W E have here an Inftance, that 
the Study of Natural Philofophy is 
not a meer trifling Amufement, as 
fome axe «pt to imagine: -For it not 
only delights the Mind, and gives it 
the moft agreeable Entertainment, 
in feeing in every thing the Wifdom 
of the great Architeft of Nature : But 
it is alfo the moft likely Means, to 
make the Gift of kind Providence, 
this natural World, the more bene- 

A 4 iicial 
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£cial to us, by teaching us ho\v, 
both to avoid what is Hurtful, and, 
to purfue what is moft Ufeful and 
Beneficial to us. 



\ 



I affty 
With all due RefpeBy 
My Lords, 
Tour Lordjhips 
Obedient Humble Servant^ 
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Stephen Hales, 
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THE 

PREFACE. 

IT may not be improper to give an 
Account haw /, who am neither 
concerned nor skilled in naval 
Affairs^ came firfi to think of thefe 
Ventilators % viz. In the beginning of 
September in the Year 1 740, 1 wrote 
to Dr. Martin Phyjician to Lord Cath- 
cart, General of the Forces which lay 
imbarked at Spithead, for an Expe- 
dition in America, to propofe (befdes 
the ufual fprinkling between Decks 
with Vinegar) the hanging up very 
many Cloths dipped in Vinegar^ in 
troper Places between Decks y in order 
^ to 
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to make the Air more wholefome ^ 
And in cafe an infeElious Difiemper 
jhould be in any Ship^ to cure the In- 
feSiion with the Fumes of burning 
Brimjione* 

It was from thefe ConfderationSy 
which often recurred to my ^oughtSy 
that it occurred to me the March fol- 
lowing^ that large Ventilators would 
be very ferviceablcy in making the 
Air in Ships more wholefome\ this I 
was fo fully fatisfied of that I imme- 
diately drew up an Account of it \ fe- 
deral Copies of which were communi- 
catedy both by my f elf and other Sy to 
many Perfons of DiJlinBiony and 
Members of the Royal Society : Before 
whom I laid a large Account of /V, 

which was read in their Prefence the 
Mzy followingy as appears by the Mi- 
nutes of the Society. 

NovejBiber 
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November the fixth following^ viz. 
in the Year i74i> Martin Triewald, 
Captain of Mechanicks and Military 
Architedl to the King of Sweden, and 
Feliow of the Royal Society at Lon- 
don, in a Letter to Cromwell Mor- 
timer M. D. and Secretary of the 
Royal Society, y^j, that "this Spring 
" he had invented a Machine^ for the 
*' ^ °f his MajefJys Men of War ^ 
** which went to block up Petersburgh, 
" in order to draw out the bad Air 
** from under their Decks, the leaji 
« of which does exhaufl 36172 cu- 
f* bick Feet of Air in an Hour ^^ that 
is at the Rate of 21 j ^2 Tuns in 
twenty four Hours. 

It were a very extraordinary Cir- 
aanflancey that two Perfons at fo 
great a Difiance from each other, 
without getting a Hint of it, one from 

the 
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T^his Treat if Cy kefaysy was read be^ 
fore the Royal Academy of Sweden 
the third day ^ApriJ 1742. " which 
^^ noble Work the Academy wijh to 
" f^^ f^^^ print edr This nvas eleven 
Months after mine was laid before 
the Royal Society. 

And in his Letter to Baron Wafen- 

berg, Envoy from the King of Sv/td^vii 

dated the 2 id of April 1743, whicB 

the Baron did me the Favour of com^ 

municating to me^ he fay s^ ^^ that 

«« every Swedifli Man of War ^ and 

^^ Hofpital-Shipy was lajl Tear fur- 

" nijhed with one of my Engines-^ 

^' which had not been done^ in cafe 

^* they had not experienced the Be- 

^^ nefit of thefhme^ the Campaign 

^^ before thatr So that a Trial was 

made with thefe Ventilators in the 

Year 1741, which proved a very 

ficJdy Summer in the Swedifli Fleets 

except 
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except only in the Ship or Ships^ which 
were refrejhed by Ventilators: A 
flrong Injiance of their great Ufeful" 
nefi\ which induced the Swedes to put 
them into every Man of War and 
Hofpital'Shipy the Year following. 
And Mr, Triewald further fays, 
that in the Summer of the Year 1742, 
he hadfent one of his Engines^ calcu- 
lated for a Sixty Gun Man of War, 
to France; which being approved of 
by the Royal Academy o/'Sciences at 
Paris, the King ^France has ordered 
all the Men of War to be furnifhed 

with the like Ventilators. 

Being informed^ while this Book 

was printings that it was f aid that 
Nfathaniel Henftiaw M. D. F.R.S. 
had longfince made a like Propofaly 
for fweetning the Air of Ships^ in a 
Treat if e ealkd A&to-QhaMnosy of a 
Regifter\/i>r the Air, pr^^ted in the 
<■■■ Tear 
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Tear 1677 j having never feen ths 
Eook-i Ifent for it from the Royal ■ 
Society Library. 

In which Book is the following Pro- 
pofaly viz. In order to have the Be- 
nefit of Change of Air, to another" 
Country or Climatej almofi at any 
Seafon, and that without going out 
of the Houfe\ he would have a Roomy 
which he calls an Air-Chamber, to 
be built abcut twelve Feet fquare^, 
and Air-tight every where\ with a 
very large Pair of Orgafi-Bellows to 
be placed in the Room\ to or from 
which. Air is to be conveyed through 
the Wall^ by a Copper Pipe\ with 
Valves to open inward or outward,- 
as Occajion fhall require. With 
thefe Bellows, the Air in the Room 
is either to be condenfed and made 
heavier, by forcing Air in, or lighter j 
by conveying Air out of ths Room. 
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iV^Tw, fuppofing when the Air is 

fi Ugh, as to have the ^ickjiher 
in tie Weather-Glafs fallen to its 
hwefi Mark twenty eight Inches, that 
a Per/on Jhould then dejire to he in 
an Airfo heavy, as to raife the Mer- 
ettry three Inches higher up to fettled 
fair; then the Air mufi be forcibly 
drove into the Room by the Bellows ; 
iand vice veria it mufi be drawn out, 
when it is required to have the Air 
ht the Room fo much lighted than 
the outward Air, 

But^ in both thefe Gafes, the Pttrce 
of the inclofed Air to pufb out in^ 
condenfed fiate, or of the outward 
Air to prefs into the Room, in a rare- 
fied ft ate, would beno lefs than 38304. 
Founds Troy, fuppofing the Room to 
b/ twelve Feet fquare everyway. And 
GeForce of the Airagainfi the Glafs 
qf the Wind(fw, fuppofing it to be a 

* Foot 
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Foot fquarey would be z6b Pounds. 
And the Prejfure of Air qn the Bel^ 
lows J if they were two Feet broad and 
Jix Feet longy would be equal to 3192 
Pounds : for in all thefe CafeSy the^ 
Prejfure would be equal to a ^an- 
tity of Mercury three Inches deep^ and 
as broad as the fidesi of the Roomy or 
furface of the Bellows. 

He propofes by this means to cur^ 
intermitting Feversy by having the 
Air iTt the Roqm rarefied in the cold, ^ 
Fity and condenfed in the hot Fit \ durr 
ing the uphole time of which y the Pa- 
tient is to continue therein : And rer 
commends the ufe ofityamong other Dif 
tempers y to cure the Stone and the Pox. 

He propofes alfo to prevent Sea-- 

Sicknefs thereby y by having a Man, 

thusjhut up in a clofe Cabin in a com- 

preffed Air: IhiSy Ifuppofey has led 

fome to fay y that this and my, Propo-^ 

fal 
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^ 

Jal are the fame. But hew wide is 
fheir Difference / H^ P^enti/ati^rs are 
intended to promote a free Perfpira- 
tion and Breathings by conveying 
great ^antities of frejh Air into. 
Ships J in exchange for very bad Air. 
On the contrary J Z)r* Hen fhawV Con- 
trivanQe would make a good Air^ by 
confining ity very bad^ and thereby 
retard Perfpiration^ arid incGvimod^ 
the Breathings ^^dfo caufe^ injiead 
of preventing^ Sicknefs: A^^d wer^ 
hi^s of any real Benefit^ it could Qvly be 
fo to veryfewy and that by turns ; where-^ 
as mine will Le beneficial to the whole 
SbifsCrewat the fame time. Befdes^ 
the'Make of my Ventilators is very dif- 
ferent from that of Organ-Bellows, 

I fijould not have troubled the 
World: with the Recital of thisfoolijh 
Propofaly had it not been to obviate 
(^falfe Report^ which might haa)e pre- 
vailed 
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vai/ed much more^ efpecially confider- 
ing that the Book itfelfy which refute$ 
itj is now grown/carce. 

Af tbeife F'^ntilators are like to 
prove of great Benefit to Mankind^ 
in many other Refpe&s than are h^re 
ptentioned^ or can as yet be thought 
of\ fo it will be of great ufe^ if thofe 
who Jhall have made farther Improve- 
ments y ^illyfrom time to time^ commu- 
nicate them\ as alfo an Account of the 
IXificulties or Succefs they have met 
with in putting the Things here pro-r 
)ofed in execution. 
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|EING informed, how very OfFen- 
Jive the clofc confined Air in Ships 
was, and tliat chiefly where there 
were a great number of Men, as in Men of 
War, and cfpecialiy, in Tranfport and Hofpi- 
tal Ships ; it occurred to mc, that this Inconve- 
nience might, in a great Meafurc, be obvi- 
ated by means of large Bellows, either fuch 
as are made for Organs, which move on a 
Joint on one end, or elfe are made fqnarc ot 
round, like what arc called lantern Bellows, 
which arc raifed and coropxeffed on all fides, 
B being 
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being Cubes or Cylindei's, capable of being 
lengthened or compiefTcd. The firft Sort 
Icems to be the molt commodious for thefe 
Purpolesi but they may be made of any 
Ihapc, as Ihall be found bcft to fuit the Place 
where they arc to be fixed. 



2. And whereas Smiths BcUowsand Or- 
gan Bellows are heaved with Labour, bc- 
caufe in them it is ncceflary to have the Aii- 
much comprcfled, that it might pals with 
Velocity and Force through Imall Orifices, 
it is propofed therefore to have the Valves 
and Paflagcs through thefe Bellows very 
large, on which account they will be work- 
ed to and fro, with the gteateft Eafe imagi- 
nable, as is evident in the cafe of common 
Bellows, which will move up and down, 
with furprizing Eafe, if their Valve beheld 
open with a Finger. And the Cafe would be 
;uft the fame, if the Bellows were very large 
provided the Valves were proportionably 
large, and are alfo made to open and fhut 
cafily. For in this Cafe we only want to 
move a quantity of light uncomprcflcd Air, 
from* the outfide to the infide of the Place 
where it is defircd, or from within outward. 
And 
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And fincc a Tun or forty Cubicle Feet of 
Air in bulk, weighs but 300 Grains, which 
is not three quarters of an Ounce ; fuppofe 
a Pair of Bellows were fo large, as to con- 
tain a Tutt, yet that Tun of Air would give 
little' rcfiftafice to the contrading Bellows/ 
provided the Valves and Wind-Pipes leading' 
toandftom them, were prc^ortionably large : 
And for the fame Reafon, the Dilatation 
of the Bellows would be equally eafy. Thus 
' we breathe to and fro through a large Wind- 
Pipe, about fixteenTunsof Air in twenty-, 
fbur Hdurs, with little or no Labour; And* 
in this confifts the peculiar Excellence of this^ 
Contrivance 3 this Method of conveying Air 
being moft Ample, and analogous to the way 
Whidi' Nattire makes ufe of, to convey 
frcfh Air into the Lungs of Men, and of^ 
many otheir Animal s,t;/^. by the eafyrifing' 
^nd falling of the Midriff. 

3. Ndw in order to make trial of the' 
Method here piropofcd, I caufed two Pait of 
Bellows to be made in the following mannetj 
vizr. being accommodated' with a Graiheryj 
by thePavour of Govcrnour Ge&r^ViPB9ii 

at the-Hoci(fc' oS AhtBi^/^'l^imcttm^ 

B 2 1ffhi(;h 
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which was thirty Feet long, and contained 
about two hundred Tuns of Air; in the 
lefl'et adjoining Room, were placed, fide by 
I fide, two large Boxes, which were ten Feet 
long, five Fcc-t wide, and two Feet decp^ 
in the clear within fide. Fig. i. A B C D, 
dcfcribcs one of the Boxes, in the middle 
of which was fixed a broad Partition or Mid- 
riff, which was made to move up and down 
from A to C, on the Hinges X, by means of 
the Iron Rod Z R, which was fixed to the " 
Midriff at Z, and pailed through a fmall 
Hole in the Caver of the Box up to R; the 
like Partition, or Midriff, was in the other 
Box, with its Iron Rod ZRj which two 
Rods were fixed to a Lever or Arm F, G, 
Fig. 2. which moved on the fixed Centre O: 
So that by the alternate raifing and prcifing; 
down of the Lever F, G, the Midriffs were 
alfij alternately raifed and dcprcflcd, where- 
by thefe double Bellows were, at the fame 
time, both drawing in Air and pouring it 
out; one of each Pair of Bellows, being in 
a dilating ftatc, drew in the Air ; while the 
other two, which were at the fame time in 
a comprefilng ftate, blew it out. And that 
the Midriffs might be thelighter, they were 
made 
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tnade of four Ears or Rails length-wife, and 
as many acrofs them breadth-wife, which 
were each three Inches broad and an Inch 
and qu.arter thick, fwelUng in tlic middle 
to give them Strength. The vacant Spaces 
^ecc filled up with tlun Panncls of Fir Board, 
JUke Wainfcot Work. 



4. The Midriff Z X moving to and ftp j 
with its Edges very near, -viz. ^Vth of aa ] 
Inch from the fides of the Box A, B, C,D, J 
P,E, Fig-i. very little Air, in comparifoaJ 
of the whole, will efcape by the Edges; fqj 
, that there will be no need of leathern fides,3 
as in common Bellows : which Leather wonld.^ 
not only be more cxpcnfivc, but would aift 
caufe them to move much more iieavily/l 
And, that the Midriffs may move to anci J 
fro with the greater Eafc, and without touch-« 
ing the fides of the Boxes, there is an IronTJ 
ILegulator fixed upri^t, Fr^. i.rothemiddlt; J 
of the end of the Box A C from N to L^ 
which being half an Inch thick, and an Incl;^! 
broad, a Notch of the fame dcptli is cut in- , 
to the middle of the End of the Midriff at j 
Z, fo that the Midriffs in riling and falling, 
^ffer no other Bearing or Friction than what 

E3 
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is madp lietweca the Regulator and the 

f . T H E <nd of the Box at AC miiftbe 
inadc a littk circular^ that it inay be 
the better adapted in all Parts, between A 
and C to the riftng and falling MidrilTs and 
if the Boards at this end of the Box be but 
half an Inch thick, fuch thin Boards will, 
on being nailed on, the more eafily comply 
with, and be forced into the circular Shape 
of, the End^ of the Side-Boards to whidi they 
are nailed. And that thefe Boards might 
the better retain their circular Shape, cir- 
cular Battings were nailed on their outfide: 
But in the Ventilators on fhipboarij, for 
the fake of greater Strength, this circular 
Form was cut out of a thick Fir-Plank. ^ At 
the other end X of the Midriff a flip of 
Leather may be nailed over the Joint at the 
Hinges, if needful. The Hinges were made 
of two pieces of Iron, one 6f which grafped 
the End of the Midriff at the fide, the 
other was a flat piece of Iron fix Inches long, 
one and a half broad, arid half Inch thick, 
which was let into the Side-Board of the 
yentilatorsj thefe two Irons were riveted to- 
ether with a Rivet halflnch thick; which 
was the moving Jo)nt, d. All 
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6. Al,Is the Boards of which the Boxes 
are compofed ought to have their Joints 
well fecured with Grooves and Tongues^ and 
have brown Paper pafted over them j and 
efpecially near both the Ends they may be fad- 
ned with Wood-Screws, to draw out, in or- 
der to re£tify aiiy thing that may be amifs 
there. 

7. The eight large Valves for the Air to 
pafs through were placed at the Hingc-£nd 
of the Boxes B ^^Fig. 2. i, 2, 3, 4, y, d, 
7, 8. The Valve, Numb. J . opens inward 
to admit the Air to enter, when the Mid- 
riff is depreifed at the other End, by 
means of the Lever F G. And at the fame 
time the Valve 3, in the lower Ventilator, 
is (hut by the comprefled Air which pafles 
out at the Valve 4. But when that Midriff 
is raifed, then the Valve i fliuts, and the Air 
pafles out at th6 Valve 2. And it is the fame 
with the Valves f, 6, 7, 8, of the other 
BOxi fo that whert by the Motion of the Le- 
Vcr F G, the Midriffs arc alternately rifing 
and falliilg, then two of the Vcntriators arc 
COilftintty dra^flg Iri Air, andtwoof thera 

B 4 at 
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at the fame time arc blowing it out at their 
proper Valves j the Air entering at the Valves 
i» i> ^1 8, and pafling out at the Valves 
2. 4-. ff 7- 

8. There was fixed to the Ventilators 
before the Valves 2, 4, 5, 7, a Box Q^, Q, 
N, M, Fig. 3. as a common Receptacle for 
all the Ait which came out of thofc Valyesj 
■which Air pafled off thro' the Trunk P» 
wliich was a Foot fquare in the Clear with- 
in ; this Trunk palTed thro' the Partition- 
Wall of the two Rooms. The Valves were 
hung on Leathern Hinges, which were fixed 
to their upper Side, which is beft, becaufe 
that Polition will caufe them always to (hut 
of themfelves by their own Weight. In 
Ships thefc Hinges ought to be made o^ 
Brafs or Copper, to prevent rufting. 

<). I Made the Openings of the Valves 
at firft, twelve Inches long and fix wide, 
which was one hundredth part of the 
Breadth of each Midriff, they being fifty 
fquare Feet broad j but on trial, I found 
thcfe Operjings too narrow for the gtcat 
Quantity of Air which was to pafs thro" 
tkcm. 
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them. I then made tlie Openings two Feet 
long, and fcven Indies wide i which I found 
■Jo be a fufficient degree of widcnefs, that 
being nearly -^^^th part of the Breadth of 
each Midriff: which were moved up and 
ilown eafily enough, notwithftanding each 
.Qf them weighed on the Lever at RR., F't^. 2. 
iriiirty Pounds; which very little incrcafed 
the Force rcquifitc to move the Lever, be- 
caufc they counter-balanced each other's 
AVeigbt : on which account two Pair of 
fhcfe Bellows, in this horizontal Pofturc.may 
Ijc worked with more cafe than one Pair. 

10. Ir is very requifite to make the 
Valves as light as poflible ; for when they 
weighed two Pounds, being made of red 
Fir half Inch thick, they did not open wide 
enough for the Air to pafs freely. But when 
^hqy were made about ~th Inch thick, and 
of lighter white Fir, weighing but tifteeii 
Ounccsj being then raifed, by the ruthiiig 
Air, to an Opening of about forty-five De- 
grees, or half opens then thcMidriffs were 
worked to and fro with eale enough. But 
to prevent the warping of thclc thin Valves, 

was needful to let Jn, tack and glcw on 
them 
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them. Pieces or Fillets acrofs each of them, 
viz. one at each End, and one in the 
Middle. It will contribute much to thdr 
Lightnefs, to have the lower more move- 
able part of the Valves much thinner than 
the upper part 5 Which will require a thicker 
Subftance of half an Inch, to nail the Hin- 
ges faft on 5 which, if made of Horfcs Hides, 
will be very tough and durable, 

11. If it were needful to make the 
Valves open wider, with more eafe^ it might 
be done by placing a Counter- balancing 
Weight, fo as to make them ftiu^ with 
only one fourth Part of their Weight, or 
lefs, as I have found on Trial may be done : 
but there feems no need to make them go 
fo very eafy 5 tho^ the RefiflanCe that there 
is, is principally from the Valves : for when 
they are all fet open, the Midriffs are moved 
up and down with much more Eafe. 

1 2 . W H E N the Box QC^, with its Trunk 
P, was put over the VaiVtfs^ i; 4, f , 7. 
Fig. 2, and 3. fo as to recdve'tfte'Air which 
ruflied out of them 5 then: the Midriffs re* 
quired a fcnfrbly greater force to move 

them 
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I them up and down: which lliows that the 
Trunk P was not wide enough, notwith- 
filanding it was a Foot fquare in the Clear 
pithin fide. Whence I found, that the work- 
ling of the Bellows, faftcr than at the Rate 
" fixty Strokes in a Minute, did not pco- 
Iporiionabiy increafe the Quantity of Air that 
[vas conveyed out of them : for when they 
lavorked at rhe Rate of eighty Strokes in a 
I Minute, the Air not being able to pafs off 
I £} faft at the Nofc, was much comprcfTed 
tin the Bellows ; which Air dilating again as 
Ifhe Bellows dilated, fo much the Icfs Air 
■ Was fucked in at each Dilatation of the Bel- 
llowE, and confcqucntly fo much the lefs 
f palFcd off". Which is a Thing well worth 
the taking notice of, elfe there may be 
I much fuperfluous Labour, when the Bel- 
I lows are worked too faft, for the Air to 
lipafs as freely and faft off: for when tjic 
['Bellows are large, they will convey great 
I Quantities of Air, without being worked 
I Very faft, which wilt much Icflcn the La- 
bour of working them. 



( 11.) 
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13. TT is cafy to make an Eftimatc q\ 

A great Quantities of Air, that arc con-. 

; veycd by thcfc Bellows : For ruppofe the 

, MiddfFs rife and fall one Foot at each 

Stroke, whicli is enough, and that fixty 

Times in a Minute, that will amount to 

fevcnty-fivc Tuns in a Minute, and four 

Thoufand five Hundred in an Hour; which 

Will amount to one Hundred eight Thou- 

find Tuns in twenty-four Hours. And the 

I Trunk P being a Foot fquare, the Velocity 

' of the Air, as it pafTes out thence, will be 

at the rate of three Thoufand Feet in a 

Minute ; which is at the rate of thirty-four 

Miles in an Hour. This, fuppofing no 

Air cfcaped between the Edges of the ri- 

fing and falling Midriffs, and the Sides of 

the Boxes, for which, an Allowance is to 

be made; for which, fuppofing eight Miles 

are deduced, a large Allowance j That 

will be nearly the Velocity with which a. 

Race-Horfe goes, who runs four Miles in 

nine Minutes, which is at the rate of 

26.4S Miles in an Hour. And more than 

thiic«; 



I 
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thrice the Velocity with wliich Fans impel 
'Air, in winnowing Corn, when tliey aro 
turned at the Rate of fcvcnty Revolutions 
In a Minute. 

• 14. Monsieur Mariotte found that 
V pretty ftrong Wind moves twenty-four 
'Pcct in a Second of Time, which is at the 
Rate of one Thoufand four Hundred and 
lorty in a Minute; that is, at the Rate of 
Twelve and a half Miles in an Hour : 
iwhich is about half the Velocity, with which 
l^ie Wind rulhes out of thcfc Ventilators. 

If. In my Statical Effays, Vol. II. 
pag. 330. it was found that the Ait 
xufhed out of a Pair of Smith's Bellows, at 
the Rate of 68.73 ^^'^'^ '" ^ Second 
lOf Time 9 that is, at the Rate of Sevcn- 
(ty-cight Miles in an Hour, when com- 
Iprefled with a Force equal to the Weight 
of one Inch perpendicular Depth of Mcr- 
^cury, laying on the whole upper Surface of 
the Bellows. 

i(S. But there is another Way whereby . 

to cftimate the Velocity, vith which im-! 

pelicd 
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pelkd Air pafles out at any Otifice: this 1 
tried by hanging a light Valve, wliich was 
fix Inches long, and three and a half broad, 
over the Nofe of the Bellows, by pliant 
Leathern Hinges, which was agitated and 
lifted up much, from a perpendicular to a 
more than horizontal Pofition, by thd- 
Force of the rufliing Air. Whereas in' 
another ventilating Machine, compoftd' 
of a Wheel with Fans, in a Drum, fuch aff 
is defcribcd in AgricoU de Re AletalUca, 
and in the 'Philofophical Tranfa£fions'j 
alike Valve was moved very little, by the 
Force of the Air which it conveyed j which 
evidently fhews the great Difftrencc there 
is, in the Velocities, and confcqucntly the 
Quantities of Air that are conveyed by thefc' 
Machines. There is another more accu- 
rate Way of cftimating the Velocity of 
Air, 'vi-z. by holding the Orifice C of art' 
inverted Glafs Siphon or Crane full of 
Water ; fuch as is defcribcd, Fig. 9. C R I, 
oppofite to the Stream of Air, whereby the 
Water will be depreired in the Branch C R, 
and taifcd in the other Branch I, in propor- 
tion to the Force with which the Water is 
impelled by the Air. When this Crane 
was 



I 



I 
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' \vas applied to the Wheel Ventilator, the 
Porce of the Air, which was fuificient to 
blow out a Candle, moved the Water iit 
the Crane very little : whereas when the 
fame Crane was applied to the Nofc P of 
the great Ventilators, Fig. 5. the Water 
was fo much agitated, that it madc-.largc Vi- 

Mwations up and down in the Crane. 

f 17. Now as to the Velocity of this 

Wind, it is to be confidcred, that as the 

ipecifick Gravity of the Air, is to that of 

any other Pluid, fo reciprocally is the Square 

of the Space, which that Fluid moves in 

any given Time, to the Square of the Space 

which the Air, by the fame Impulfc, will 

move in the fame Time. And the fpcci- 

J-fick Gravity or Weight of Water, being 

■to that of Air as Eight Hundred cighty-onc 

I to One, confcquently the Air moves thirty 

I times fafter than Water would do with the 

liamclmpulfe. 



18. According to the diffcrcntPo- 
rfition of the Valves, thefe Bellows may 
I be made, either to convey good Air inro 

Room, which wouI4 drive out the' bad" 
AiK 
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Air at fome proper Places, or to draw thsl 
rancid Air out of a Place, whicii would be J 
luccccded by good Air. 

19. I Filled the Room ia whicb I 
thefe Ventilators were, with the Smoke (rf 1 
wet Hay and Shavings; and then, having] 
firft conveyed away the fmoking Fewel, on 
working the Bellows, the Smoke was in a 
few Minutes conveyed thro' the Ventilators 
out of the lefTer Room into the larger 
Room : Hence we fee liow cfFeftually they 
will purify the Air in a Room. 

20. I Found that a Handkerchief held 
near the Nofc of the Ventilators, waved 
and was agitated to and fro very brisklyj [ 
and a Candle was not only inftantly hlowa 
out there, but even at twenty five Feet di- 

. fiance, its Flame was blown fide-ways; and- 

I the Agitation of the Air was manifeftly to ] 

be felt at that Diftancc. 



21. Wh E N it is required to convey great - 
Quantities of Air into Mines, or Magazines, 
or in drying Malt or Hops, ^c. thefe Ven-; > 
tiUtors, whether in an horizontal Foftur^ J 
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I 4sin Fig. 2. or ftanding upright as in Fig. 4. 

I «iay be worked by a Horfe, or Stream of 
Water, turning a Crane, by means of Cogg- 
Whccls} the Defcription and Manner of 

[ doing of which, may be fecn in Number 
fl97,&c.) and F;^. (11.) 

11. When frefh Air is to be conveyed 
(into a Mine, or bad Air to be drawn out 
lj4>f it, for one or the other of thefe is to be 
done, according as the noxious Pumps are 
|;^ecifically lighter or heavier than the com- 
^ inon Air, then the BoxQ/^, Fig. 3. is to be 
I 'fixcdovertlieValves, 2,4,, j',7,withtheTrunfc 
P> which is to be continued down by addi- 
tional Tubes, or Trunks, to the ferthcft 
Part of the Mine. And perhaps in fomc 
Cafes it may be advifable to clofc up the 
l-Air-Shaft, at the top, with Boards and 
fometimes at its bottom too, when it is 
, .jiecdful to convey Air thence by largd 
Trunks to feveral Branches and Corners of 
a Mine. There is in Agricola de Re Metal, 
iica, not only a Defcription of the abovc- 
, mentioned Wheel with Fans in a Drum, 
but alfo of large Bellows, which arc moved 
, by Water or Horfes, to convey Air into 
C Mines; 
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Mines : tiut as theCc Bellows arc mad 
the fellows at Iron Forges, with leathern 
Sides, they will move much heavier tha^ 
thcfe with Midriffs, which convey Air both 
rising and falling, which the otl^ets can-, 
not do. 

25. When there is occafion to convey 
^owch greatcf Quaiuitics of frefh Air intQ 
any Place than the Ventilators, Fig. 1. caa 
^i?vey, that may eafily be effeiled, by hiv-? 
i^g Tevcral of the like Ventilators lying ock 
each otl^r, whofc Midriffs may all b<i 
moved up ^id down, by the fame pi;olonge4 
Iroo Rods RZ, Fig.^. 

24, When the Ventilators lie horizon-' 
tally, as in FJg. 2. then it will be beft to 
have two Pair of tlicm, bccaufe they wilj 
wotk much eaficr tliafl, one Pair, on account 
of the Weight of the MMciffs, which in 
Fig- 2, counter-balance each other, on the 
Balance R O R ; whereas one alone would 
Imrtben the Ferfon who mov:es if, with its 
^c^t oi^ thjj-ty Pounds. 



if. B«* 
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if. But if the Bellows are placed in a 

JerpcndicLiiar upright Poftare, lb as to have 

the End Z uppcrmoft, as in Fig. 4.. then, 2s 

the Weight of the Midriff would reft on 

lies bottom, only one Pair of Bellows may 

Tiie ufed, and thofc lalrger or fmallcr, as {halt 

I 8c needful. If the Ventilators are fixed in 

lliuis upright Pofturc, it will be rcquifirc to 

f ^acc them upon the Box B K L M, as in' 

[ fig. ^ for the more commodious coitvey- 

[ Jng the Air from them ; the manner of do- 

I ktg which is cxprcffed in Fig. f . where the? 

I jBnd of the Jiatiie Box B L T, is covered witlt 

\ ihc Board X Z, with two large Holes at Xand 

K, cut in it for the Air to pafs down thro* 

[ X, when the Air in the Side X of the Vcn- 

I filators is comprefTcd by the Midriff; and 

I ihro' the other Hole Z, when by the Return 

I tof the Midtiff the Air of Z is comptcficd; 

I In the (xher half of the Box Q_K M the 

3bard X Z is taken off, to fhew the manner 

W tilt Paffage of the Air from the HolCi 

X Z, thro* the Paflagcs Y, X, V, \i*e«e 

"Valves are fixed, to prevent the returning 

Ihatk: of' the Ah-, which gdte out at' the 

t'TOfe- The-PartWbn SjItis^irtcclTary 

C 1 td 
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to prevent the Air's afcciiJing up thro' Xj 
while it dclccnds thro' Z, and vice verfd. 
The Air is drawn into thcle Ventilators at- 

[ the large Valves N N. 

36. When it fiiall be requifite to con- 
\ ifcy Air into fomc of the Windings and 
I Turnings of Mines, or to the Corners of 

large Rooms, as in Magazines, ^c. this 
I may eafily be done by means of large round 
', or fquare Trunks, made of Board or Tar- 
[ pawlins, wliich may be diftcnded by Hoops 
J '©r Poles. Such Trunks will be lighter than 
[if made of Boards to move to and fro, c- 
I "^cially near the Places where the Miners 

arc digging. 

27. Miners obferve in digging a Well 
i ©r Shaft, that by having a long Trunk in it, 
'the Air dcfcends in a fufficicnt Quantity, to 
r make the Air in the Well fit to breathe in. 
I ■■ TIic fmall Ventilators defcribed in Numb. 
''(74") wi^i ^c very ferviceable, when the Air 
i^of Wells is noxious. 

28. I« tawthoTp\ Abridgment of the 
^hihfpphkalTranfa£iions^Yol.\l. p. 37f- 
, . there 
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there is an account of four forts of Damps 
obferved by the Miners in T>erbyjhire : 
The firft is called the common Sort, per- 
ceived at firft by the Candles burning orbi- 
cular, and the Flame leflening by degrees^ 
the EfFefts of it upon human Bodies arc 
Paintings, Convulfions, Suffocations. The 
fecond is what they call the ^eafe-bloom 
, ^amp, which the Miners imagine, is the 
Steam of a Vegetable growing lower than 
the Level. The third is the moft noxious ; 
the Miners fay they fee in the higheft part 
of the Roof, in thofc Paflages which branch 
out from the main Groove, a round thing 
of the Bigncfs of a Foor-ball, with a Film 
or Skin about it, which when broken by 
Accident, difperfes it fclf, and fufFocates all 
the Company. The fourth is the fulnit- 
nalingT>amp, refembling in its Nature and 
Effeds, Gunpowder, or that Matter which 
produces Thunder. When tliis takes fire, 
it kills by Explofion, as Thunder and Gun- 
powder. The Remedies of the Miners, arc 
by Air-Shafts, and Perflation, with artifi- 
cial Wheels and Bellows. The Air-Shaft 
is ufually a good diftance from the Groove^ 
thro' which things are conveyed up and 
, C -x down 
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fick Room, thro' the Pores of large Trunks,' 
made of loofe-wovcn Canvas } whichTrunks 
might reachthe whole Length of theRooms, 
and be placed at the greatcft diftancc from 
the Sick, near the CieHng. 



gr. And perhaps a like Ventilation of 
warm dry Air from the adjoining Stove, 
■with a cautious Hand, might be of fervicc 
to Trees and Plants in Green-Houfes, where 
it is well known that an Air, full of th^ 
rancid Vapours, which perfpire from them, 
is very unkindly to them, as well as the 
■ frowzy Vapours of human Bodies are to 
Men, For I have Ihewn in my Vegetable 
Staticks, that frefhAir is as nccelTary for 
the healthy State of Vegetables, as of A- 
nimals, 



32. AS 



(V.) 

S to the Cafe of Ships, where 
frelh Air is of the utmoft impor- 
tance, but Room very fcanty on account 
of the great Croud and Cumber of Perfons 
and Things on board, it was more diffi- 
cult to find a commodious Place where to 
fix 
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fix- the Ventilators. Dr. Lee having heard 
of them, he firft, and then the reft of the 
Right Honourable the Lords CommiJJioners 
of the Admiralty, ^ztz^\(i2&6. to fend for 
me, to be further informed about them ; 
and thereupon were pleafed to order, the 
Mafter Ship-Wrights, and other OiEccrs of 
JVool-mch and Tieptford Yards, to confi- 
der of the moft commodious Place where 
10 fix them in a Ship. Which was judged 
to be under the fore Part of the Orlop or 
loweft Deck, next to the Carpenter's Room* 
And accordingly they were fixed there, be- 
tween the main Beams of the Orlop, on 
board his Majejlys Shi^ Captain, a feventy 

KunShipi with their Valve-end and Nofe 
:xt to the fide of the Ship. 
33. Their Dimenfions being, in pro- 
i-ortion as exprcfled in Fig. 2. ten Feet long, 
and each four Feet three Inches wide, in the 

Clear within fide; and thirteen Inches deep; 

rich of which being occupied by the 
ff", there remained a Foot depth, for 
lit to life and fall in. 



34.. The Midriff was made of Fir 
Wainfcot 
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Wainlbot Work, with thin Panads af Wood 
grooved into foar Rails, which nmlcngidi, 
wife, and as many acrois, which wcic te- 
nanted into each other* thc.loog Rails were 
four Inches broad, and an Inch thick at 
each endy fwelling gradually, to full half 
an Inch thickneis more at their nnddkii 
thereby to give them greater Strength; die 
Rails which went across at each end wioe 
ten Inches broad : In thefe^ about fix Inches 
from the ends of the Midriffs, were fixed 
the Iron Rods Z R, Fig. 2. being £dkned 
there with a Screw and Nut, on Iron Plato 
on the upper and lower fide, which were 
four Inches broad, thereby to fecure the 
Wood of the Rail from galling and wearing. 
The Iron Rods R Z, i%. 2. which were 
flat at their upper Part, being an Inch and 
half broad and half Inch thick, with feve* 
ral Holes, whereby to pin them fail, intp 
Mortices R.R, of the Lever F G, were, froqa 
below the Lever, about three quarters of an 
Inch fquarc in SubftaxKe down to Z, where 
they entered into the fquarc Iron Socket T Z, 
into which they were fattened by an Iron 
Key 1 5 by taking out of which Key, the Iron 
Rods R R, with thcLever F G, andthe middle 

l^oft 
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thsy f^tm K in tmm 0C AAiop, if required ; 
l^^hing i^lt wfomiag iiboiw the $w§sxx of 

fiv: V^ti}»tors pr Vlow of the OrA^fl* bill 

iibo9t two lQchc9 la^d of tiK Iron Sockcc 

Z, wherein to faften the Rods {^ SL iig»in, 
with the Lever F G, which was twelve Feet 

l§Bg. Thf lQw«ir pwt ef tb« Iroe T Z had 

1 

« Joint ne^r the Mi4riff> lt)(e two Links 0^ 
^ Chain, or twoEycsifi each other, where- 
by the Rod Z R. r(;adily complied at that 
}9mj which, the double Motion caufed by 
tbf fifuig and falling Qf both the Midrib 
sn^ tho Lever, The Hinges oa which the 
Midiiifii mw€d at their other ends, were 
tpusAc asdefcfihcd ia Numbet (f.) 

3 f • T H 1 oaifldc Fir.Boards o£ the Ven* 
lilatcrs vc?c ^ Inch and h^f thick, as alfo 
that in the middle between them whkh waa 
conmontoboths thecifcular Board C, l>, JX 
was a thick fir-Flank. Tb« Openings o£ 
$hc Valves J, a, 5, 4, ^e. weKfixlneKes 
deep, and i^wemy twe Indies longj the 
Valves thcmfclves, which hung on Copper 
Hinges, to prevent rutting, were an Inch 
iRi loogers and thefr Bordefs^ as 

well 
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■well as the correfponding Borders of the I 
Valve Holes which they fell againft, were | 
lined with a Lift of Woollen Cloath, both] 
to prevent their making a noife, and to I 
fave them from being broken by falling on ( 
hard Wood. 



36. The Valves being each fix Inches 
deep, the Partition between them four 
Inches, and the Spaces above and below 
them each three Inches, in all twenty two 
Inches; it was ncccffary to make theVenti-. 
lators thus deep at this end, for near two Fca 
length, both that there might be room for- 
Valves of fuch a Depth as was ncceflaryj 
and alfo that the Valves, which draw in Air, 
'Viz. I, 3, 6, 8, might have full room to 
move inwards. And that there might be 
room for the upper Valves r, 6, to move 
freely inwards, it was neceffary to place the 
upper Surface of the Midriffs, eight Inches 
below the upper Covet of the Ventilators, 
leaving only four Inches clear, for the Aic 
to pafs between the Midriffs and the Bot- 
tom of the Ventilators. 



I 



f 37. It was alfo oeceffiry to have 
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Valve Box Q_M M twenty two Inches deep, 
and eighteen Inches broad from Q^to N, 
not only that there might be room for the 
Valves, 2, 4, y, 7. to open, but alfo as 
much more room beyond the reach of the 
open raifed Valves, for the Air to pafs thro* 
the Hole L, (there being in this Cafe, no 
qnd Hole P P) into a Trunk about a Foot 
fquare, which conveyed the Air near the 
fide of the Ship, through the Gun-Deck and 
upper Deck, cither out, through a Hole cue 
in the middle of the Gunnel, or up, to its 

58. These Ventilators were fixed under 
rhe Carlings and Legers, which they were 
unwilling to cut away in a new Ship, till 
they had been firft tried and approved of. 
But it is agreed that it will be better, to cut 
away the Carlings and Legers, fo as to make 
room for the upper Surface of the Ventila- 
tors, to be even with and make a Part of the 
Floor of the Orlop; whereby they will not 
only take up fo much the lefs room in the 
Hold, but can alfo more commodioufly be 
come at, in order to repair any Pare of 
them: Here they are placed well out of the 
way in time of Aftion. ^9. Thet 
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59. THBvartf wdrktfdbjraLcvcr r»eN 
Eect loiig, by two Men ftanding ujKMi' &ti' ' 
Orlop. And being each fen Fcct long, foui? 
Jcci three Inches wide. And thirrecn Inches- 
deep, thro* out at the Rate of a Tun Of 
Air at each ftrokc, fixty Tims in a Minutej- 
tliree thoutoid fi>: hundred in art Hour i an* J 
eighty fix fhoufanti four hundred Tuns> iri'l 
ttwenty four Hoursj which pafling off thro** I 
a Trunk a Foot fquare, the Air ruftics out' I 
with a VcItJcity of twenty tivc Mil« irt ail» J 
Houii 

40. Iw this Eftimate, there is an Allow- 
ance made, of two Cubick-Fcet and half of 
Air, to efcapc at each Stroke^ between rh* ■ 
Edges of the Midriffs and the Sides of thi^ 
Ventiiatorsi, 



4iii. Bvx norwitiifianding this great Vc^ I 
locitf of the Air here; yer the Motion of it 
downwatds into thcHold, to fuppiy what is 
cotritd off, is fo very gentle, that it cannot 
be perceived; becaofe the Sum of all the 
opoi Pafl^cs for it, through the Gun-Dert:^ 
isan huodfed ZBd^c-ftetdfjiKtiixS'tlat 
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' the Air defceods through tUcni an hundred 
, and five times flower, than it pafics off ac 
the Nofe of the Ventilators: And as the 
Sum of the Openings through the upper 
Dttjc, is fifty fevcn fquare Feet, the Defcenc 
of the Air thiough them, muft be propor- 
tionaWy flower j, befules that a further Al- 
Jowance is to be made, for what Air enters 
at the Joints of the Port-Holes when ftiut i 
and through the Hawfe^ or Cable-Holes an 
th« Head, of the Ship. 

42. These Ventilators may thcreibw 
be ufed with great iafety to the Sicit and 
tlipfe who are flecping,. at fuch times as the 
Wind-fail would, by reafon of the Strength 
of the Wind, convey Air witli too much 
Violence- They will alfo be of great Ufe 
in a Calm, when the Wind-fail can do little 
good; alfo when under fail, at which time, 
tlM Wind-fail is not ufed. It is therefore 
wjrong to conclude that thefe Ventilators 
are uTekfh. becaufe a Wind-fail willj wittt 
fome Degrees of Wind, convey much more 
Air than thefe Ventilators : Foritis not tht 
ventilating of a Ship, now and then with 
^Wind'ftih whsa WiadwdWeathec ferre, 
that 
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ght to be done cfaily^ 



that will fufficei ic ou; 
if a due Regard be had to the Health of the 
Ship's Crew. For fincc it is certain, that' 
nineteen Ounces and a half of Matter per 
fpircs from a Man here mEnglandm twelv* 
Hours; this great Qiiantity ofVapour, 
gether with the Stench that inccflantly arifes 
frotn the Bilge Water, and from the h( 
flagnant, putrid unwholefome Air in tl 
Hold, muft needs make it very advifeabli 
and dcfirable, to be almoft continually rdJ 
frelhing fo bad ah Air, either with the^ 
Wind-fail, when that can properly be uled, 
or elfe with the Ventilators, which are in- 
tended to fuppiy the Dcfetfts of the WindJ 
fail. 'Tis foe want of being throughly fci 
fible of the vaft Quantity of rancid noxiou? 
Vapours, which are inceflantly exhaling 
from a great number of live human Bodies, 
confined in a clofc Place, that makes many 
apt to imagine that it is fufficient for Health, 
if fuch bad Ait be ventilated away and cx-» 
changed for good Air, at the diftance 
many Days, between each Ventilation : As 
thefe hurtfiil Exhalations are too fubtile to 
be fecn floating in the Air, many cannot 
cafily be perfuadcd that fuch an Air is un- 
I healthy i 
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healthy ; notwithftanding they arc fuffici- 
ently warned of it, by the offenfive SmclU 
which OffenfivTrnefs does indeed much a- 
' Ufe. 

4,3. There may be one or tnore Scttsof 

i^'entllators of different Sizes in a Ship, in 

ffoportion to the different Burthens of the 

lips. And in Hofpital-Ships, where they 

Cover the Port-Holes with Linncn, which 

lets the Air in gently, by drawing out the 

bad Air below, there will be i couftant 

gentle Supply of frcfti Air. 

, 44,. These Ventilators will be of great 

:rvicc elpecially in new Ships, which are 

bbfctved to be the more unhealthy, on ac- 

^opnt of the greater Quantity of fappy 

[''rcak which arifes from new Timber, and 

bakes the confined Air the more unwholc- 

om'e. 

4^. They will alfo be an tfFedualPrc- 

Hervative of Horfcs in Ships, where they are 

Sometimes fufFocated, when in a Storm there 

s a Ncceflity to Ihut the Hatches dowo. 

4.6. These Ventilators will alfo drive 
ut of the Hold of a Ship the dangerous 
nfined Vapour, which arifes from Comj 
D whicU 
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which IS fo very noxious, that fometrmes 
they dare not venture into the Hold, till af- 
ter the Hatches have been opentd for feme 

time. 

47. This Ventilation will alfo be of 
icrvicc to prcferve not only feveral kinds 
of Goods, but alfo the Timbers and l^lanks 
of the Hold itfelf, when laid up in ordi- 
nary, as well as when in ufe ; and will make 
the Air in the Hold lefs noxious, tho* it will, 
ft ill be offenfive to the Smell, by reafon of 
the Bilge- Water, which is made the lefs of- 
*:n{ive, by often letting in of fweet Water 
from the Sea, and then pumping it out; 
which good Pradice ought to be continued, 
notwithftanding the Ufe of the Ventilatory 

4iB. As to the principal Objedion, ^'iJ^;. 

the Labour and Difficulty of working thefc 

Ventilators, how frivolous and groundleft 

is it, when the Matter is rightly confidercd; 

for^s they are chiefly wanted, where there 
is a great Number of Men, fo the Labour 

of it equally divided among them, is very 

inconiiderable 9 for if two Men can hold to 

work them for a Quarter of an Hour, four 

Men, by changing Hands 4$/»^// and S^ell^^s 

they 
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they term it, may well work for an Hour. 
And fuppofe there be five Hundred or four 
Hundred and eighty Men in a Ship, and c- 
vcry one takes his Share of the Work 5 then 
once in five Days it will come to every 
Man's Turn, to work at it for half an Hour. 
And fuppofe there be in a Tranfport, or 
Guinea Slaw-Ship, two Hundred Men, as 
there is often about that Number 5 then it 
win come to every Man's Turn to work 
the Ventilators for half an Hour, once in 
forty-eight Hours; but here, as the Venti- 
lators will be lc(s than the above defcribed 
Ventilators, fo will the Labour of working 
them be alfo lefs. This, fuppofing it nc- 
ceffary to do it inceflantly Night and Day : 
which need not be in Men of War, when 
the Port-Holes can be opened, and there is 
any degree of Wind ; which, fuppofe it be 
half the Time of the Crew's being on fhip- 
board, then it will come to each Man's 
Turn but once in ten Days. This Calcula- 
tion is made on a Suppofition that every In- 
dividual takes hts Trice at the Ventilaror; 
but kf us allow an Abatement of one 
Kfth for Officers, Sick, &c. then will the 
WdrJk be tio more than half an Houf to 

D 2 each 
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each Man in eight Days. But fuppofe Ic 
were to be inceflant, can half an Hour in 
five Days be thought fo hard and great a 
degree of Labour, as to render the working 
of the Ventilators an impradicable Thing ? 
Is not the Benefit propofcd thereby, viJSi. 
the laving yearly the Lives of Thoufandsy 
a fufficient Reward for fo fniall a Pittance,' 
of Labour ? Shall It be liiid of the brave , 
and undaunted Brilijh Sailor ; that rather, 
than pull his Hand out of his Bofom, and 
work for half an Hour, once in ten Days, 
he will chufe to He down and fufFer that- 
brave mahly Spirit to be fufFocatcd in a. 
frowzy Stench, a Stench that has deftroyed 
the Lives of Millions of the ftoutcft and 
braveft : for the Lamp of Life is fooner 
thereby quenched, than many are aware of. 
One would think it altogether needlefs to 
ufe many Arguments, to prevail with Men, 
to make ufe of fo cafy and certain a Way^, 
to prcferve their own Lives and that of their 
Comrades. But I am fcnfible that narrow 
Minds, who don't care to go out of an old 
beaten, tho' very bad Track, are apt to 
View new Propofals, tho' never fo rational, 
only on their worll fide, without duel; 
weighing 



I 
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"■ weighing the Convenicncics. This was, 
Within Memory, the Cafe of a very ufeful 
Contrivance, for ftecring the Rudder by, 
I '-with great Eafe and Safety, by means of a 
l. "Wheel above Deck. And I make no doubt, 
■but that whatever Difcouragcmcnt this may 
meet with at firft ; yet its great Benefit iti 
pteferving the Health and Lives of Men, 
will hereafter recommend it to the general 
Efteem and Ufe of Mankind: For 1 cannot 
<hink that Men will chufe to ficken and 
die, in and by a Stench, in an old experi- 
enced Way, when they have it in their 
Power to pre%'ent it, by rational and cf- 
I fciiual Means. It is well known that all 
muft perifh in a Ship, if rhey will not be at 
i the pains to work the Pumps at proper 
I Times ; and fhould not the fame Motive of 
l-Self-Prcfetvation induce them dicarfully to 
I 'work the Ventilators, which will not only 
conduce to the greater degree of Health of 
I all, butAviil aUb, by God's Blelling, be a 
'Means of prelerving the Lives of many ? 
*And let it be remembered, tliat the Labour 
^felf will conduce to Health, and be pre- 
ventive of the Scurvy, a Difeafc which Sea- 
Ifaring People arc fubjed to. 

D 3 49. If 
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49. If a Wind-Sail were cfFcdual for the 
Purpofe, why do they fufFcr the Air ia 
Tranfport- Ships, and cfpccialiy in Guinea 
Slave- Ships, to be fo intolerably naufeous • 
and even in Men of War, it is well known 
to be very offenfive, efpecially when the 
Ports are (hut. But this Method is here 
propofed, in hopes that theie Inconvcnien- 
cies might, in a good meafure, be prevented 
by having a conftant gentle Supply of frefh 
Air, not only now and then, when Wind 
and Weather would permit, but inceflant- 
\Yy or at leaft often 5 in the fame Manner 
as Animals are fupplied therewith^ whethejr 
flceping or waking. 

50. These Ventilators may, not im-> 
properly, be called the Lungs of a Ship : 
And I make no doubt but that they will 
well deferve that Name, on account of the 
great Means of Health they will be to its 
Vitals the People on board. For fuch Quan- 
tities of frefh Air will greatly contribute to 
make the Air in the clofeft Parts of the Ship 
more wholefome, for Sea- Air is Healthy. 

(VI.) 
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( vr. ) 

fi.TT ought in rcafon to convince us of 
-»• the great Importance that plenty of 
frefh Air is to our Welfare, when we con- 
fider that the great Author of Nature has 
allotted near one half of the Trunk of our 
Body for the Office of Refpiration, or 
Breathing only : can any one therefore be 
irounreafonable,as to grudge the little Space, 
thefe will take up in a Ship, or the fmalt 
Labour that they will require, to furnifli 
great Plenty of frcfli Air ? Were an Ani- 
mal to be formed of the Size of a large 

Ship, we arc well aflurcd by what we fee in 
other Animals, that thtre would be ample 
Proviiion made to furni(h that Animal with 
a conftant Supply of frelh Air, by means 
pf large Lungs, which are formed to inlpire 
and breathe out Air in the fame manner as 
thefe Ventilators do. Can it therefore be 
an unreafonable or an improbable Propofal, 
to attempt to furnifh Ships, Goals, Hpfpi- 
tals, (d'c. in the fame manner with the 
whokfgme Breath of Life, in exchange for 
the noxious Air of confined Places, which 

D 4 is 
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is rendered unwholcfomc, by the great 
Quantity of rancid Vapours, which arc in- 
ipeflantly exhaling from human Bodies ^ and 
^re the Occafton of much Sicknefs, and of 
the Death of Multitudes > ' ' 

f 2. It is well known that Infedions arc 

• * . .. . . 

principally drawn in by the Breath 5 thus 
the Fumes of fermenting Wine, Beer or 
Vinegar, which inftantly kill any Animal 
fhat comes within the Reach of theni, pro- 
duce their pernicious EfFeds by being drawn 
into the Lung3. Which is further confirm- 
ed by the following Experiment made by 
Dr. Langrtjb of Teeters field in Hampjhire^ 
viz. He cut open the Wind-Pipc of a liv6 
Dog, and flopped the upper Part of the 
Wind-Pipe towards the Mouth with a Cork 5 
the Dog breathing freely' thro* the othef 
Part. Then the Dog's Head being put into 
a round Hole Cut in the £nd of a large Box, 
with a Collar of Leather which was nailed 
round t^he Hole iand ty ed round his Neck, to 
prevent the Fumes of burning Brimftonc 
from coming ou% to offend his Breath : 
Things being thus prepared^j thq Dog re* 
ccivcd no Harm as to his Lift; notwitfr 

(landing 
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paneling the Fumigation was fo llrong, and 
continued Co long, as to put out his Eyes. 

• 53. The Confideration of the great 
■jQuaiitity of rancid Vapours that inceflantly 
exhales from human Bodies, efpecially where 
there arc a Multitude confined in a fmall 
^'Conipafs, fully evinces the Infufficicncy of 
^hy Attempts to make the Air in Ships 
twholefome, by only a few Hours Ventila- 
'tion in every twenty four Hours; it were to 
"be wilTicd that there Ihould not be fo much 
fas one Hour without Ventilation when the 
l^torts are fhut j but when the Dews fait in 
^rcateft quantity, it may perhaps be advife- 
able to teafe conveying tlie external Air 
into a Ship, for about an Hour at that 
'Time. Dews do not always fall in greateft 
"plenty foon after Sun-fct, but in fome eli- 
minates fomc Hours after, as I am informed> 
'^/-s. fooner or later in proportion to the 
different Heights to which the Vapours arc 
raifed by the Heat of the Sun. The Ven- 
tilation muft therefore be regulated as Expc- 
lience ihall fhow to be beft, in different 
Circumflancesof the outward Air, as to its 
~ nperature of Heat or Coldnefs, Moi- 
fture 
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fo furchargcd with them : but yet this Efti-r 
mate fhows, how very great the Stench of 
fuch an Air muft neceflfarily be 5 which not 
only retards Refpiration, but alfo Perfpira- 
tion, which is very prejudicial. Xit.Hoad" 
ley^ in his ingenious Ledtures on Refpira- 
tioUy obfervcs, " That the Air itfelf has fo 
great a (hare in the Aftion of Rcfpiration, 
and is fo neceflary likewifc to the Health 
and Vigour of the Body, that no remark- 
able Alteration can be in it, without our 
being very fenfibly afFefted by it. — Con- 
fcquently, when the Air we breathe is 
loaded with Vapours, which either ren- 
f^ der it too warm, or deftroy its Elafticity, 
5* or both, it becomes unfit for Rcfpiration, 
** and interferes with the Aftion of breath- 
^* ing." — And he further obfcryes, " that 
unlefs the Chyle, which is mixed with the 
Blood, be brought to the Lungs in pro- 
per Quantities, and endowed with proper 
Qualities i unlcfs the Difcharges thiro' the 
Sides of the Veficles of the Lungs be re- 
gularly and duely performed 5 unlefi a 
proper Quantity of Air-Particles be ab- 
^' forbed, to fupply the aftivc Principles, 
^^ fo neceflary to the Warmth of the Blood, 

" and 
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'' and the Cohefion of its Parts; it mud by 
" degrees grow Icfs ^d Icfs fit for the Pur- 
" pofes of Life : So that by degrees the 
" Blood will be fo impaired and broken, 
" that when it moft wants the Alllftancc of 
*' the Liings, it will be brought thither, 
** when it is only fit to choak up and clog 
*' the Veficles, and capillary Arteries, fo 
" as to prevent the receiving the fervicc it 
" could receive in pafliiig tluough the 

" Lungs." Hence, 'tis no wonder that 

when wc breathe an Air, thus loaded with 
Vapours, it (hould be apt to caufe, what are 
called Goal-Dlftempers; which Inconveni- 
ence might in a great meafure be prevented, 
if fuch clofe Places were ventilated with 
freftiAir; for want of which, many unhap- 
py Pcrfons are not only deprived of Liber- 
ty, in Goals, but too often even of Life alfo. 

K ^6. It has long been found of feme Be- 
nefit towards the purifying the Air in Ships, 
to wa(h and fprinkle them with Vinegar be- 
tween Decks. I wrote the following Pro- 
pofai to Dr. ^<«r^;w, Phyfician to the late 
X'ifrd Cathcart, about two Months before 
they failed from Spit head 'va.x\\z Year 1740J 
•viz. 
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viz. to dip many Cloths in Vinegar, and 
hatig them up in all proper Vacancies between 
Decks, whereby great Quatuitles of Vine- 
gar would intermit and float in the Air; 
For I had found by Experiment CXVL Vol. L 
p. 266. of my Statical EJfays^ that an Air, 

which paflcd through Cloths dipped in Vine- 
gar, could be breathed to and fro as long again, 
as the likeQuantity of Air, which was not im- 
pregnated with Vinegar : io that Vinegar 
ufed in fuch plenty between Decks, might 
a little refrcfh the Air 5 yet where the Stctlch 
is great, it can be but of Httle benefit, and 
that only for a fhdtt time. , 

I - -* ■ • • 

^ f/. V I hT E G A R has been longlooked up- 
on as Amipeftilential, whence it is probable, 
that there may be a Ferment, between this 
Acid, and the too alkaline rancid Air/ which 
may thereby be reduced, in fome degree, 
from its alkaline, to a neutral, morcwhole- 
fbme (late 5 for many alkaline and acid Mix- 
tares produce Neutrals. It feems therefore 
probable, that if Cloths dipped thus in Vine- 
gar were hung up in the Chainbei's of fome 
ifck Perfons, it migjht be of fervice to the 
Sick. But tho* Vinegar may be of fome 

fienefit 
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Benefit in curing in Ibmc degree the ill Qua- 
\ Uty of fuch clofc rancid Air in Ships; yet it 
L will i^ill be turcharged with Vapours, which 

will very mucli incommode and diforder 
L Our breathing. 

fS. F o R, as Dr. Hoadley obfervcs, " Ke- 

f^ fpiration is bcft carried on, when the Air 

we breathe is perfectly claftick, and cooler 

than the Vapours in the Lungs i in which 

ftate the warm Vapours in the lower parts 

LP oftheLungSjafcend up through the cooIcti 

If* purer, frefh infpired Air : the oftner thcre- 

' fore we breathe the fame Air to and fro, 

w^ it will not only be more and more loadcn 

with Vapours which, we find by Expe- 

■ rience, deftroy its Elaflicityi but it will 

alfo come nearer and nearer to the fame 

' degree of Warmth with the Air in the 

' Lungs, and confequentiy will lofe more 

' and more of thofe Properties, Coohicfs 

i^' and Elafticity, upon which the Circula- 

I ff tion af the Ait in the Lungs depends, and 

l^' by which tlae Air is peipetuaily changing 

" in ordinary Refpiraiion. There muft 

' therefore, in .a clofe Air, be a Xitne after 

t which tUe Air. in the veficular 'Cavities of 

" the 
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" rfie Lungs can be no more exchangee! 1 
'* for the Air that is new drawn into thd 
** Lungs; they being both, near equally hot, 
" anrf equally loadcn with Vapours." So 
that nothing but a thorough ventilating Ait 
, can be ancffedual Cure. 

5-$f. ANUforthcramcKeafohs, hcteloft 

, Rooms ill private Houfes, which many ard 

too foiKt of, are not fo agreeable to brcathtf 

in, nor fo wholefome, as Rooms that have i 

due Pt'opbrtion of frelh Air admitted intd 

them; befidc, fuch warm clofc Air tends 

much to relax the Body. It rs the Advice 

afCe/Jus, an eminent Phyfician,to[iavelarge 

Rooms fcjr (ho fe that arc frcfc of a Fever; 

I or clfeto have a fmall Firc in the Chimney, 

, thereby to draw off the bad Air. j 



<So. I H A V E obferved the Air to be very 
difagreeabk in the Churches of fomc popir- 
lous Parilhes, in wbieh thefe arc frequent 
^lumcrous Congregations. Now the Airiri 
;(uch Churches rtiight eafrly be made frefhef 
and more agreeable, if in the upper part of 
the outward Doorsa free Entrance weremadt 
for the Air, through branched flouriftied 
Iifon-worlcy 



VENTILATORS. 4^ 

"Ttdn-work, inftcad of clofe Pannels: Then 
by letting open the inward Skrcen-Doors, 

- when there is rto Congregation, the out-* 
ward Air would have a free Admittance, 
without the inconveniencies that would arift 
from IcavinaWindows open in all Weathers: 

, And by the fame Means thegrcat Dampncfs, 
which is in fome Country Churches, might 
be prevented. 

61. I Have been the more particular 
l^ explaining the Manner, how fuch bad- 
LAirs produce their pernicious Effefts, to 
L evince of how great importance it is, for us 
to ufe our beft endeavours to avoid them. 
And I make no doubt but when due trial 
fhali have been made, that thcfe VentilatorS( 
Lor Lungs, will be found lb ufcful in Ships, 
L that eiFei5tual Care will be taken to find room 
[ for them ; and that they will not be looked 
I on as cumbcrfome, but very valuable Fur- 
niture, which will fupply them with frefh 
Air, in fuch proportion as Ihall be found 
moll: commodious; they being moft fimple 
and conform to Nature's own Method of 
jtforfcyjig. 

£ 61. And 
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, dz. And as to Goals and IVork-Houfes^ 
when they have full i^ifiue, the Exercifc 
and Benefit of frefti Air to rcfrcfh and chcec 
them, will, 1 doubt not, induce ihemchcer- 
fslly to work thefc artificial Lungs. 

63. Bur in Hofpitals, wlierc alfo frefh 
Air would be of great Importance, they 
muft be ufed virh Caution foas not to in- 
commode the Sick. 

64,. But whatever Method is ufed to 
ventilate Ships, Goals, Hofpitals or Work- 
Hbufes with frcfh Air, in order to make it 
more efFeftual, it is abfoiutcly neceflary to 
ufe all Methods of Cleanlinefs by frequent 
walhings, ^c. And notwithttandingall thefc 
Means, there muft needs be fome degree of 
Frowzinefs, where many Pcrfonsareinclofcd 
in a fmall compafs : but it will be much the 
I ihorc healthy, on account of frefh Air and 
Cleanlinefs. 



( VII. ) 



6y. ' I WE thus ventilating of Ships will 
1. be 



: a piobabk Means, to pre- 
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Vcitt, in a great meafurc, thofe bffcdiouai^ 
pcftikntial Diftcmpers, which arc too- oftca 
occafioncd ty the bad Air in Ships, asalfo 
lii Goals. Whcii this happens, a very like- 
ly Mean* to cure Ships of the Infeaioii 
would be to fume them well with burning: 
Brimftonc, (hutting all the PortHdles, and 
Covering with Tarpaulins all the Hatch- 
ways, Gaiig-ways and Gratings of the upper 
Deck. Arid this may be done with great 
Safety to the Ship, by placing, according to 
the fize of the Ship, one or more metalline 
Pbts on the Ballaft in the Hold, each of 
them having fome Wood-Aflies or Sand, 
and four or five Pounds of Brimftonc, Ered 
tiy a hot Iron Bullet ; taking care that no 
combuftiblc Matter be within two Yards 
of the burning Brimftonc, cither above or 
lid«-ways. Any one that is doubtful may 
loon be fatisficd, that there will be no Dan- 
ger of firing the Ship by this means, if they 
plcafe to try the thing firft at Land, to fee 
how far .the Scorch of fuch a Quantity of 
burnmg Brimftoiie reache$. I need not 
Caution; that every* Perfon muft be abbvc 
Deck while this is doing, for the burning 
Fuines vrill nioum wirh great Vcfocity and 

E a Acrimony 
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Acrimony up between Decks, and will de- 
droy all living Creatures there, as Rats, Bugs, 
and other Infeds. When the Fumigation 
has been o\'er tor fomc time, the Coverings 
mull be taken offthc Hatch-ways, ^c. and 
the Port-Holes opened, to air the Ship; for 
which Rcafon it will be bcftto do this, not 
in a Calm, but when there is Tome degree of 
^ Wind. 

66. Ux. Holland, the Maftcr Ship- Wright 
o{ JVool-^ich, informed me, that he was 
once concerned in fuming a very infectious 
Ship, in which many hundreds had died in 
a ihort time, with eight Buckets of Tar at 
once, which gave a ftrong Fume, with hot 
Logger-heads, that is, large Bullets with 
long Iron Handles to them. But as the 
Fumes of burning Brimftone are much more 
acid than thofe of Tar, fo they are more 
likely to cure pcftilcntial Infedions, which 
are with good Rcafon thought by Piiyfi- 
cians to be highly alkahne. 

67. I Have known feveral Inftances, 

where after Pcrfons have well recovered 

from the Small Pox, the Houfes have been 

I fumed. 
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I famed, the Feather-Beds being firft lain 
I hollow, on Chairs turned down: And fomc 
of the Blankets being nailed before the Chim- 
neys, to prevent the Fumes efcaping, and the 
reft of them being nailed unfolded againft the 
Walls, and all Drawers and Boxes fet open: 
I Then four or more Pounds of Brimftonc 
being laid on Wood-Alhcs, (which give 
I 00 ill fcent) in an Iron Pot or Pots, accord- 
I ing to the fize of the Houfe; and placed on 
Lfomc Sand or Earth in the midft of the low- 
eft Floor : the Brimftone was fired by a hot 
["gullet, or other large piece of Iron laid 
I on ir. After the Houfes were thus fumed, 
[ thofe Pcrfons who left the Houfes, for fear 
I of Infefiion, have with fafety returned. 

The acid Fumes or Spirit of burn- 
L ihg Brimftone, feem therefore eiFcilually 
Itoftop the malignant Ferment of the infec- 
[tious Matter, that was in the Furniture, 
[Walls, iyc. of the Houfes, which by a Ven- 
[ tilation of frcfh Air would require a long 
I time to cure. 

(5p. But the Remains of this Fumiga- 
Pd will not be fo ofFeiilive afterwards, if 
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rficHoufc befumed by means of a large Iroi^ J 
Pipe, orTube of five or fix Inches Diameter* f 
which ftanding V/ithoiit doors on a propcf 
Stove, with Brimftone and Charcoal bura-' 
I ing together; the Fumes arc conveyed up 
the Tube in at a Window j in which way ■ 
fcveral Houfes in London and the Country 
have been fumed for Bugs ; neither is there 
in this Method the leaft Danger of firing i I 
Houfe, 

70. And as the Infe£tion of the Plague \ 
is allcaline, it is probable, it might be of ' 
ibrvice, if a Sliip with infected Goods were 
fitft fumed with burning Brimftone: And 
then when the Bale or other Goods were 
taken out of the Ship, to have them un- 
fbldcd in a large Ware-houle, where they 
■tould be hung up unfolded to their full 
\ Icngthi the Warc-houfc being all the time 
I fumed inccfiantly with burning Brimftone, 
to fuch a degree as the Men employed could 
well bear : Thefe Fames might probably pre- 
vent the ill efFcfts of the Infeditxi which lay 
in the Holds, and which could not be come 
[ jjt -when the Goods were fumed in the Ship. 
And when the Warc-houfc was full of the 
hung 
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hung up Goods, then it would be advifablc 
to give them a much ftrongcr Fumigation, 
the more efFcftually to cure the Infedion. 
This is what is done, as I am informed, by 
Men who have performed a Quarantine, they 
being then lain with their Mouths down- 
wards in a Room, and then fumed with 
Brknftonct " / 

7 1 . I T were cafy to deftroy Vermin when 
they infeft a Neighbourhood, fuch as Bad- 
gers, &c. by providing a good Quantity of 
Tow dipped in meked Brimftone, which 
being fattened by a With to a long Pole, 
wherewith to conv^ it, wh^ia fired, as far 
as may be into the Badger's Hole 5 the Mouth 
of the Hole or Holc$ being immediately 
clofed up 5 this will probably fmother any 
Uving 'Crwtujw tbeff. 
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DESCRIPTION! 

O F T H E 

Small Ventilators, 



And their Uses. 
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( VIII. ) 

S I was {landing in the C^\ 
tain^sKithSxT: Jacob Ac kworth ' 
the Surveyor of the Navy, 
on the Gun-Deck over the Bread-Room; 
confidering how to ventilate the Bread-Room 
with frefh Air; there happening toftandby 
me a Carpenter's Chcft with Tools, it oc- 
curred to me, that it might be done by a 
^aii moveable Ventilator about the fTze of j 
that I 
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that Chert. And accordingly I made a Ven* 
tilator at home of the following Size and 
figure, nj'iz. Its Length from C to E, Fig. 6. 
was four Fccr, its Breadth A C llxtecn Inches, 
its Depth A F thirteen fnchcs, ail mthc Clear 
■within. The Midriff was fixed in the lame 
manner with tholc in the larger ones, was 
moved up and down by the wooden Handle 
M fixed in a fquare Hole, to the top of the Iron 
Rod RZ; which Rod had a Rivet-Joint at 
its lower end near the Midriff. 

73. It is bcft to fctibe the end A F of 
the Ventilator circularly, with the Midrift" 
it felf, when fixed in its Place with Hinges, 

:becaufe then it will defcribe the true Curve- 
Line that it moves in; which will other- 
wife not be fo true, as I have found by Ex- 
perience, bccaufe the pofition of the Hinges 

.prevents its fcribinga true circulat Curve. 

1 74. The Holes of the Valves i. 2. at 
J which the Ait enters, were four Inches 
jfquarcj the Valves themfclvcs were five 
Inches; which will make little Noife when 
double lifted, as the Valves of the great Vcn- 
^lilatorsjwcrc. The Air rnfhed out at two 
other 
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other like Valves, into the Nofc! B X thrq' 
the Hole X. There was a like Hole at the 
Bottom of this Nofe, which was a Foot 
long, and another at the Side : which three 
Holes had all Sliders to them, to open or 
ihut either of them at pleafure. Tho' the 
Midriff is worked up and down withEafc, 
jct it is beft for two to change Hands of«- 
cen^ whidi will make it very eafy to them« 

/f. The Midriff riftng and falling a 
Foot, will convey at each Stroke two Cu- 
bick Feet of Air 5 two Thirds of a Cubick 
Foot being allowed for what Air efcapes at 
«ach Stroke, between the Sides of the Ven- 
tilator, and the Edges of the Midriff : The 
Midriff was planed rounding on aU its 
Edges, to prevent its pinching any where. 
At the Rate therefore of an Hundred anjd 
Forty Strokes in a Minute, which may t|c 
done with Eafc, this Ventilator will convey 
four Hundred and twenty Tuns oi Air ia an 
Hour : And may therefore be icry cficfal 
in preferving the Bread in the Bread-Room 
fwect and dry. 



/ 
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75. For which Purpofe, a Pair of them 
were made to be ufcd in the Captain; 
which hciiig placed oai the ijuu-Dccfc, orcr 
the, fore Part of the Bread-Room, Air waj 
conveyed tivcnce^ by a fquare wooden 
Trunk, which paflbd through a Hole cut in 
the Deck, douui within a Foot of the 
Bottom of the Bread-Room 5 and tlic Air 
afcended, thro' the After- Skuttle of the 
Bread-Room. And in order to try the Ef- 
ficacy of this loftcument, in the Prefcnce of 
the Matter Sliip-Wr^hts, and other Officers 
of Woolwich and T^eptford Yards, who 
were then rammoi^ed to pals their Judgment 
on the Yeiaciiators \ the Bread-Room was 
filled with the Futnes of foioaking Tar^ 
which was ki a .great meafure blown out hf, 
theie Ventilators, in three Quarters of an 
Hours workktg them; and in an Houi;'< 
blowing, the Room was quite cleared of 
the Fumes. 

i . 

7f. A;K€(k>;t4jii? fame Manner, the Bread 
may be kept perfedly dry and fwcct, by 
blowing in frefti Air now and then, as Ex- 
periOiiCfc Ihall Ihow needful, for an Hour in 

the 
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themidftofdry Days, when the Port Holes 
can be opened, fo as to have frelh Air be- 
tween Decks ; othcrwife it were better, to' 
have the Air conveyed by a Trunk reaching- 
from the Nofc of the Ventilators to the near- 
eft Port-Hole, in order to prevent the driv- 
ing in among the Bread the ofFenfivc Fumes, 
which are between Decks, efpecially when 
the Ports are fhut : Tiiefe Fumes being, as 
I am informed, hurtful to the Bread, it bet- 
ing obfervcd that the Bread does not keep fo 
well, in Ships where there arc many Men, 
as where there are few. 

78. And whereas thePeafe and whoIeOat- 
meal are apt to heat and fpoil in Casks, ef- 
pecially in hot Climates, this Inconvenience 
may eaiily be prevented, by putting them 
into a large Bin, with a falfe Bottom of 
Hair-Cloth laid on Bars, fuch as are defcrib-* 
cd in Numb. 103, 104. Fig. 8. whereby 
frefh Air may be blown upwards through 
them, at proper Times with the fmall Ven- 
tilators, in the fame Manner as through the 
Bread. ' ; 

■'-■' ■■•:■■■■■■■ ('■m^\ 
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( IX. ) 

Y this means, both the Bread, 
Pcafe and whole Oatmeal, may 
be kept very dry, found and fweet ; and if 
mufty, may thus be fwecrcncd. But then 
his will not deftroy the Wevcis, Maggots, 
and Ants, which abound, efpecially in hoc 
Climates, and devour much. The moft 
commodious Method that occurs to mc foe 
deftroying thcfe Animals, would be by 
driving the Fumes of burning Biimftonc, 
both into thcBread-Room, and upwards thro' 
the Peafe, by means of the fmall Ventilators, 
vhich may be done in the following man- 
ner, I'/.s. by fixing a Trunk five Inches 
Iquare within, to the Holes in the Nofe of 
the Ventilacors, at which they draw in Air ; 
which Trunk (hould reach to three or four 
feet, without and beyond a Lee Port-Hoie. 
Under the End of the Trunk on the outfide 
of the Ship, fliould be fixed a fquare wood- 
en Hopper or Tunnel, with its wide Part 
'downwards, which is to be near two Feet 
[quare: This Tunnel, and a good Part of 
the Trunk to be lined within fide with Tin, 
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Iron Hoops. A very little Ventilation vvill 
be fafficicnt to prcfcrvrf the Corn. It wil! 
be neeJfuI to have Partitions in the Biii; 
to prevent the Oiifting of the Corn, on thd 
heeling of the Ship. And at each Partition 
there may be a Siiding-Board, five or fix In- 
ches broad, fct EdgexVifci that when anyparC 
of the Bin is empty, by pufhing down that 
Slider, the Air may be prevented from going 
in wartc to the empty Part. Or if all Parts 
of the Bin be from time to time equally 
emptied of Corn, ihen there will be no 
occafion for the Sliders. The Air-Trunk 
leading down from the Ventiiatois, may en- 
ter at the Middle of the Bin, cither in Tronf 
or behind. 1 am credibly informed, than 
Sugars were formerly flowed in Bins iri 
Ships, before onr Sugar- Plantations had" 
Pipe-Staves from New-England. 

82. These fmall Ventilators will alfrf' 
be of ufc to keep the Powder in the Powder-' 
Room dry ; for a ftagnant Air, cfpecially 
when damp, is well known to damage Pow- 
der : And fome degree of Dampnefs, not^ ; 
withftanding the utmoft Precaution, wilt^ 
arife, if there were no other Gaut, even? 
froirt 
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From the feppy Vapour of the Wood of 
\vhich the Room is* made, tlpccially in Jiew 
Ships. 

t 

S^. Tkey willalfd be o^ excelligtit^ie^ 
to purify moft cafiiy, and effcduaUyj thc^ 
bad Air erf a Sh^'s Well, when there is Ofc-- 
€a(km to gadoWn into it, by blowing Aiir 
thJrough'^ a Trunk, reaching within a Yard^ 
of' the Bottom of the Well, both for fomciri 
ti»e before^ arid during their flay there: 
This will be a much eaiiei: and more ef-^ 
fcftuai Way, than the prefent Method of- 
letting. in Wattr and pumping: it up: yet 
fbveratare ftequently^fufFocatedther^^ not-* 
witfaiftanding this Method 5 for as the Eye 
cannot difcernf^ a fufFocating from an un. 
fufl6i>(3iaringi Aii^, Co many r ufli into inflan- 
tfcfflttous'De^tb, thinking thfer€ is nd Danger 
wtfe^e' ttey fee* n«n€. Now driving out all 
thfe bad Air by gobd Air^ A^rtH: be -an ^ffcaur 
ftl'i^aikdy? l>« hewtv&t, fot( greawr Sc*; 
cttrity,^ irwilflx'advifeabk t©-' kf downr* a> 
lighted' CandW fifrflf, f6r thdc^ Atr is atvvay* 
diftgefctoS' td'animal Lifcj \rt(lfejlf-\^ill«ex*' 
thiguifh a' 6^ahd*h- 
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E F o R E I thought of this fafc and I 
eafy Method of doing jr, I had 
propofed to make ufc of the foUowkig Ib^ 
ftrument, viz. Fig. /. X. Z. a Piece of 
light Alder or \ViHov_ a Foot long from 
X toZ, and two Inches and a half thick, 
both in Breadth and Depth, with a Hole K,* 
L, Q, U, five Eighthsof an hich in Diameter^ ' 
bored thro' it ; and at C B Ihort Foflets 
with like Holes bored through them j to 
Which Foflets, hollow Reed-Canes are to be 
fixed, by means of fhort fupple Leathern 
Pipes, fo that they arc flexible at thcfe Joints* 
O, N, and T S, arc fquarc Holes two Inches 
deep, and an Inch and three Quarters wide, 
with their fole Leather Covers F G, and 
H, I nailed over them. 1, N is a broad Lea- 
thern Valve moving on Joints at I, fo as 
to open by the Force of the Air which paflcs 
down the Pipe B, K, L, when Breath is 
drawn in by the Mouth at the Foflet E^ 
which ftands five Eighths of an Inch above 
G, H. G, S is another like Valve, which 
fhuts the Hole at Q^clofe, while the Breath 
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b drawing in at E ; but when, on the con- 
trary, the Pcrfon breathes out at E, then 
the Valve I, N clofcs the Hole L; and the 
other Valve G, S opens for rhe Breath to ' 
pafs freely off through the Pipe V, A, by 
which means, the Perfon always draws in 
frefliAir. At O and T are two ftiff Wires 
fixed, to prevent the Valves opening fo far. 
that the Force of the Breath, which is but 
fmall, could not fhut thcmi to do which, it is 
advifeable to breathe with fomc little Force. 
This Inftrumcnt is to be fixed to the Mouth 
by a Tape or Cord tied round the Head j 
and it will be convenient to have Cufhions 
at the Corners C and D, for the Cheeks ta 
beau off a part of the Preffurcof thcLig»«4 
ture from the Mouth. 

8f. IBreathed thro this Jie/piratof ^ 
for a Quarter of an Hour, with great Eafc, 
when the Recd-Canes fixed to it, were four 
and a half Feet long. By means of this In- 
fltumcnt, a Man might go with great Safety 
into the mod noxious Air of a Ship's Well, 
his Nofe being flopped with Cotton or Lin* 
nen. But I found on propofing the Thing, 
that the Sailors would rather run the Ha- 
F 2 zard 
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2^r4 of SufTocation than make- ufe c£ it i^ 
However, as this Inftrument may be of ufe 
Ui fome noxious Trades and other Caiieai 
where it may be requiftte to go into a iufi* 
locating Air^ I have here given 4 Percri[>*^ 
tion of k. 



8d. This^ Inftrumcnt might perhaps* 
of ufe, if there were four or fivie Peer 
depth of Water in a Ship ) for by the Help 
of it, a Man might continue under Water 
that Depth, for a confiderable Time, to 
reftify any thing amifs at the Bottom of the 
Well, or to ftop a Leak that could be come 
^t in the Hold. 

87. I Know not to what Depth under 
Water a Man can breathe with this Re/hi- 
Mtory 'tis to be feared but a fmall Depth, 
becaufe the Weight of Water on his Belly 
will pf efs- fo hard on his Midriff, as to hin- 
der his drawing in Breath : unlefs it fhall be 
^und on trial, that he can feti^ fhore 
Breaths, by the Dilatation and Contradion 
of the riftng and falling Bib^ ; burthen^ that 
muft be With a fofficieiit Foifce to (hut the 
Valves. If a Man could thus breathe^ at tix 

I or 
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or eight Feet under Water, then if a fraali 
leaky Ship were put lb far on the Careen, 
as to have its Keel but fix or eight Feet un- 
der the Surface of the Water, a Man might, 
by means of this Rejpirator, go down to 
the Keel, by an under-girding Rope, and 
there Icarch for and flop Leakages. But if 
on triai it Ihall be found, that a Man can- 
not thus go deep enough j yet he might 
perhaps go deep enough for Ships, in fomc 
degtee on the Careen, by means of a Copper 
Coat of Mail to cover the Trunk of his 
Body up to the Aim-Pits, that the Arms 
may be at liberty : by thus keeping the 
Prcflurc of the Watcc from the Belly, it has 

■ been found to do at twelve or fifteen Feet 
Depth. Thefe Things I mention, hoping, 
that at leaft they may be Hints, for farther 
Improvements in fo very important a Cafe, 
as well defctvcs the moil diligent Refearches. 
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SS.rrnHERE is another Ufe may bt 

X made of thefe fmall Ventilators 

at Sea, viz. to fwecten ftinking Waters 

and that they will be ufcful to that Pur- 
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pofc, is evident from the following Trials, 
viz. April the 21ft, a temperate dampilh 
Air, with a weftcrly Wind, I took near a 
JPint of hard Well- Water, which had ftood 
in a Quart Bottle till it ftank, in order by 
its Putrefadion to diflblve the tartarinc Se- 
diment of Port Wine, which itefFedually 
does. And nmfty Casks, as I am informed, 
may thus be cured, by keeping them for fomc 
time full of (linking Water j for Putrefac- 
tion is a moft fubtilc Diflblvent. This {link- 
ing Water I put into an earthen Bafon, arid 
placed it at ten Inches diftance under the 
Nofe of the Ventilators, After a Quarter 
of an Hour's blowing on the Water, its 
Stink was confiderably abated, fo as to bet 
very fenfibly lefs than that of the remaining 
Water in the Bottle. And being examined 
after evci^y Quarter of an Hour s Ventila- 
tion, its offenfive Smell and Tafte was left 
and lefs, fo as in an Hour and half's Venti- 
lation, it had no fenfible ill Smell. Yet it 
had not the agreeable Flavour of frefh Wa- 
ter, which might in fome meafure be owing 
to the Tartar of the Wine, for it is com- 
monly obferved, that {linking Water, in 
Wine, Beer or Cyder Veflcls, never becomes 

pcrfefUy 
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pcrfeftly fweet and well tafted, tho' in Wa- 
ter Veflels, fome ftinking Waters will be- 
come very fweet ; which is obferved of 
Thames Water taken up near London, and 
of other Waters that liavc fomc foul Mix- 
ture in them ; their Impurity, after the pu- 
trid Ferment is over, falling to the Bottom, 
there attraft to them all Impurities out of 
the Water, whereby it becomes fine and 
clear. And this is the common known Cafe 
of Water in Cifterns, which is found to be 
the finer and clearer for having fome Filtb 
at the Bottom of their Cifterns ; which Wa- 
ter is often found to become the fouler and 
thicker, for having tlw Filth at the Bottom 
taken away. 'Tis for the fame Reafon, that 
fome put Gravel with a little Salt into Ci- 
fterns or Veffels of foul Water, in order to 
make it clear. 



85). May 19th, a warm Sun-fTiine and 
dry Air, having thirty-four Days before, 
filled a clean Cyder Hogfhead with Thames 
Water, taken up above the Tide, it then 
ftank very much. The greatcft Part of this 
ftinking Water was put in equal Portions 
into two open, VeiTcls, where it was ex- 
F 4. pofed 
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5K5I. Irs ftinking xMias manifcftly abated^ 
after an -Hour's Ventilation i I ftirccd ittoficii 
during the firfl: Hour, hut defifted, on ob^ 
jferving by floatifig Things in the Watei:^ 
that there was {l cpntinHal Circulation c^ 
the Water, it Jbjcinghy the l^iice of ^jth» 
Air dcpreflcd in the Middle^ and .tiaiftd 
near the Sidc&of i^e Vcffel 3 the higher Wa- 
ter at the Sides conAantly. descended, and 
rofc towards the Middle, as was e\!idcnc ty 
the Courfe of the floating Things in it* 
And it is the fame with the Waters in Sd^ 
vers, whofc Surface jhavii^ an inclining 
?Iane, the upper Parts are continually ^ 
fcending, which is the Caufc of RiKcrs 
freezing at Bottom firft, which Ponds dci 
not do, their Water having no fycfa dbsfeend- 
ing Motion j but the cold Sm;fe«e- Water jof. 
Rivers, continually defcending, it freezes 
fooner at the Bottom than on the Surft^, 
notwithflanding the Surfgce Water is voider 
than at the Bottom : the Hcffon pf wrifckich 
is^ that thp Bottom Watca: has i$fsJ4Pti»0 

than 
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nthc Surfocc Water } for wlicrc the Bot- 
llpm Water has a brisk Mwlon, it will npt 
l^reezcat theBottom. 

5)1. It is this defcending, arvdas it were 

k jnteftine Motion of iliwer -Water, that con- 

^ tributes to the prcferving of it fwcct, as 

f well as the progreflive Motion of Rivers : 

&.nd in the (amc, the TJppcu and Nether 

l5«-Waters are bknded together, by the 

I very unequal Prcfliirc of its Surface, when 

I jt is formed into vaft Wavts and Surges, 

» which contributes to the keeping its-lowcr 

Waters fwcet, which arc too deep to be o- 

ihcrwife affeded by the Agitation of Storms. 

I 5)2. AiTEa the Hecond Hour's Ventila- 
tion, the Smell of the Water was more 
feiifibly abated. 

I 5)5. Afte« the fourth Hour it was 
* fweetened, as much as iix Spoons-full of the 

fame Water was, by ftanding cxpofed to the 

Air, for twenty-four Hours. 



^4.. Aftek fix Hours VcntiLiriOTi, *t 
wa& tnuch t^c £mt£ as the above-mentioned 
FiQt 
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Pint of Water was, with an Hour and half's 
Ventilation j for this Water being in a Cy- 
der Cask, wanted the agreeable Tafte of | 
frefh Water : it is probable therefore, that 
the ftinking Water of Watct-Casks, will 
be better tafted than this, when thus venti- 
lated. 

9f. The putrid fulphureous Particles of 
ftinking Water, fcem to be the mod vola- 
tile ; for when, in my Refcarchcs to make 
Sea- Water wholcfome, I diftilled feme that 
was very putrid j that part of it which was di- 
ftilled into the Receiver, did ftink intoler- 
ably ; but what remained undiflillcd, was not 
very offenfivc. No wonder then, that frcfli 
, Air, which is eledtrical, and ftrongly at- 
trads Sulphur, Ihould in thus ventilating 
ftinking Water, carry off the more fubtile 
volatile fulphureous Particles, which caufe 
the moft offenfivc Smell, and which arc 
fometimcs apt to flalh into a Blaze, when 
Water-Casks arc firft opened. a 



5)6. I Have here mentioned the Event 
of thefe two Attempts to fweeten ftinking 
Water thus, not with expeftation they w 

be ' 
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be at the trouble to fwcetcii great Quan- 
tities of Water to this degree in Ships; but 
to (hew that the highly ofFcnfive Degree of 
ftinking Water, may be greatly abated, with 
an Hour or two's Ventilation : perhaps very 
long Ventilation might not perfectly fweercn 
forae Waters. For tho' Thames Water 
will turn fweet after ftinking, yet pure 
Spring- Water is not obferved to turn fweet 
fo foon. By opening the Bung-Hole, Wa- 
ter fweetens in fomc degree in twenty-four 
Hours, as did the other half of the Hogf- 
hcad of Water, after having fo large a 
Surface cxpofed to the Air for twenty four 
Hours ; but yet it ftank more than the Wa- 
ter in the other Veflcl did, after but one 
Hour's Ventilation. 



97. If any (hall think fit to try it, it 
may be done without any other additional 
Cumber to a Ship, than a wooden Trunk, 
five Inches fquare within, to reach from the 
finall Ventilators, down to the fweetening 
Water-Cask J which having its Bung- Hole 
flopped, may have fquare Holes cut at eaeh 
end of the Bung-Stave, wherein to fix the 
_Vcntilator Trunk at one End, and n like 
ihort 
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(hort Trunk at the other ttid, to prevent 
the Waters nanning over, by theirreiing 
of the Ship; by this meaiiS> an incd^t 
brisk Stream of Air maiy pa{^4}ver the Sor- 
^e of the Water, from c^(ie end of the Cask 
to the other. Care Ihouid be tikcn to fill 
the Cask only fo full, as to leave a fiifficient 
Breadth of Surface of Water, for the Air to 
aft on the Water. 

98. T«ESE arc the feveral Offices of 
the fmall Ventilators, which a Wind-fail 
cannot well perform. 

> 

99. T H E V may alfo be of ufe to drive 
out the bad Air of Vinegar Tuns, and <«:her 
large brewing Veflcls, when Men want to 
go in with fafcty to clean them. 

( XII. ) 

I06.T Cannot difmifsthis Sub;cfl:, with- 
Jl out faying (bmething in behalf of 
thofe, who cannot (J)eak for themfelves! 
I mean young tender Infants i who are ofteii 
fwathed up in fuch a manner, a^ ffiuft needs 
greatly incommode their BreathinSy and 

confequently 
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Conftquently be often very huttfu! to them. 
Bot when their tender Bodies ate clofc con- 
fined in SwathJngs, neither their Breaft nor 
Belly qan rife Co freely, as they ought to do, 
when the Child draws in its Breath : And, 
confequentJy, not only its Breathing, but 
QigeAion, alfo arc thereby greatly incom- 
niQded.ifortheDigcftion is much promoted,, 
by the Kneadings of the Midriff on the Sto- 
mach, whichare.no lefs than twelve hun- 
dred in. an Hour: And in Proportion asr 
the. Degree and Force of thefe numerousi 
LKpe-adings are abated by Swathings, fowill' 
Ithe.pigeftion be accordingly retarded and in- 
commoded j the ill Confcqiiences of which, 
to the poor Child's Health, few Nurfes are- 
aware of. Thofc of them who will- not be: 
perfuaded to leave off that: old very badi 
Praftico, oughtthemfelvestobe.well fwathcd- 
up, to be: made duly fcnfiblc of the Mi- 
fcry they would fuffctithercby in one Night. 



I jol. There is another very bad Prac- 
tice in relation to Infants, tlie ill Confequcn- 
ces of which, few Nurfcs feem to be aware 
of, vis. It is well known that for very im- 
portant Rcafons, the Skulls of new-born 
Children 
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Children are not in all Parts turned ta 
Bone. But ignorant Nurfcs taking tbe foft 
Part of the Skull for a great Defcft in Na- 
ture, are apt, too often, to attempt to cldfc 
the Mold of the Head, as they call it: that 
is, to comprefs together, by ftroking and 
Bandage, thofe Parts of the Skull which arc 
bony, expeding thereby to unite thofe di- 
ftant bony Parts together ; not knowing that 
the intermediate foft Parts will turn to Bone 5 
and little thinking what Injury they da 
thereby to the tender Infants, by thus com- 
prefling their Brains, and thereby caufing 
convulfive Fits, and perhaps fometimes a 
great Tendency to Head-Aches during their 
whole Lives, ^c. Whereas, if they would 
but let Nature alone to do her own Work, 
the Head would have its natural Shape, and 
the whole Skull would of itfelf turnto Bone: 
And this without Comprefling the Brain,- 
which is often attended with ill Confequcn* 
ces. 
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Ventilators 

I N 

Preferving all Kinds of Grain 
Sweet, and Free fix>m W e e v e l s 
and other Inleds: 

Alfo, in Drying Malt, Hops, Gun- 
Powder, (^c. 
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THE 

USEFULNESS 

O F 

Ventilators^ 

ft 

In preferving all Kinds of Grain 
Sweety and free from Weevels, ^a 

( xiii. ) 

102. /^ S Experiments ofteh give Hints 

for new Experiments, and far- 
ther ufeful Difcoveries, fo the 
attempting to convey great Quantities of Air, 
by means of the above-defcribed large Ven- 
tilators, has led to a Difcovery, which will 
be of great fervicc to the World, in pre-^ 
fcrving Corn in Graineries, and Ships, 
iVect and dry, and free from being eaten 

G by 
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by Wccvcls or other Infers i by which vaft 
Qtiantities of Corn arc yearly fpoiled and 
deftroycd all over the World : I am credibly 
informed by a Spanijb Metchant^ that not 
Icfs than 80,000 Pounds Worth of Corn 
was fpoilcd in exporting In one Year, about 
eight or nine Years ago. 

103. Now it is moft cafy to prcfervc 
Corn, by blowing frclh Air upwards thro* 
it : In order to which, wooden Bars, or 
large Laths, muft be nailed on the Floor of 
the Grainery, about an Inch diftancc from each 
other, if only a Hair-Cloth be laid on them : 
But coarfe Wire- Work is, in fomc Malt- 
Kilns, laid under the Hair- Cloth, orBasket- 
Work made of Oficr might be ufcd, and 
then the Bars may be two or three Inches 
diftants and there may be the fame I>i^ 
fiance, if an Iron-Plate full of Holes be laid 
on them, as is done in many Malt-Kilns. 
Thefc Laths B B, Fig. 8. maybe laid acrofs 
other Laths, AZ. AZ. AZ. nailed fif- 
teen Inches dilbnt, and two Inches or more 
deep, that there may be a free PaflTage for 
the Air under the Laths. 
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1 04. The Under-Laths mufl come about 
tiK Inches Ihort pf the Wall of the Graincry 
at one end of them : on which end a Board 
Z Z, Fig. 8. is td^c fct edge wife, yet flop- 
ing againft the Wall X X, whereby a large 
Main Air-Pipe Y is formed i which hav- 
ing an open Communication with all the 
Interftices between and under the Bars, when 
Air is blown forcibly, and in great Quatitities, 
through the Hole M N, into this large Air- 
Pipe or Trunk, it muft neoeflarily be driven 
up, from between the Laths, through the 
tl^hole Corn in the Grainery, and will con- 
Icquently carry off with it, the moift Exha- 
lations of the Corn j which when confined 
in it for fonie time, will, as it is well known, 
fpoil it. fey this means therefore Corn may 
cafily be kept for many Years dry and 
found, and" much better conditioned, than 
in clofc vaulted fubterraneous Graneries, as 
is done in fome Countries. 

I Of. That I might beaflured that Air 

could in this manner be conveyed np thr6* 
great Depths of Corn, I took a wooden Tube 

or Truifik, which was five Feet four Inches 

Jtongj atndnearthre^Inches^fljirare withinflcjtf 5 

G 2 ani4 



^ 
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and having nailed a piece ofthin Copper-Plate, 
full of fmall Holes at the Bottom of it, I filled it 
full of Wheat 5 then having fixed to the Bot* 
torn of the Trunk, by means of a fhort piece 
x>f leathern Pipe, lined tvith a Bladder, the 
Nofc of the Kitchen Bellows 5 on blowing 
-at a common moderate rate, the Airpafied up 
through that depth of Wheat, with a Force 
/ufiicient to raife Paper arid to blow off Leaf- 
Tinfel. I repeated the fame Experiment 
in another like wooden Trunk, which wa« 
•nine and a half Feet long, where the Air, 
in afcending up through the Corn, railed 
the Tinfel alfo, though not fo forcibly as 
in the fhorter Trunk, becaufe it met with 
more Refiiknce, in pafling through a greater 

depth of Corn > which therefore required 
proportionably larger Bellows, and a greater 
Force : for thefc Bellows contained but fc- 
,vcn Half-Pints of upcomprefled Air 5 as I 
found by blowing the whole Air which they 
contained, through a leaden Siphon fixed 
to the Nofe, up into an inverted Glafs Re- 
ceiver full of Water. 

106. In order to find the Quantity of 
l^Spacc there is between the Grains of Wheat, 

for 
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for Air to pafs through, I poifed a Quart 
Pot in a pair of Scales; then filling it full 
of Water, I took the Weight of that Water. 
Then, the Pot being emptied and wiped dry, I 
filled it, ftrike Meafure, full of Wheat, firft 
fliaking it well, aijd having taken the 
Weight of the Wheat, Water was poured 
in among the Wheat till it was brim-full j 
when being weighed again, and the addi- 
tional Weight of Water, among the Wheat, 
being dedufted from the Pot full of Water on- 
ly, it was found to be one Seventh, and three 
Tenths of the Quart of Water 5 therefore 
the Sum of the Space for Air to pafs through 
Wheat is — Of the Bulk of any Quantity 
of Wheat : A fufficient Space for Air to 
pafs through it in good plenty. 

107. THEGapacityof the Potbeing88.6 
Cubick Inches, ofwhichia. i Cubick Inches 
being the Sum of the vacant Space among the 
Wheat, thereforcthe remaining 76.5 Cubick 
Inches is the Space occupied by the Wheat j 
whence by comparing the refpcdive Weights 
of the Wheat and Water, I found Wheat to 
be nearly one Tenth heavier than Water. 

108. And theAir paflcd as freely thro* 

G 5 a 
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a like depth of Oats, as it did thro' Wheat, and 
more freely thro' Barley, and ft ill more freely 
through ?eafe and Beans 5 between which laft 
mentioned Grains there were, on account of 
their different Shape, larger Interftices for 
the Air to pafs, than between the Grains of 
Wheat anci Oats 5 and this, whether there 
were at the Bottom of the Trunks a thin me- 
talline Plate full of Holes, or a Hair-Cloth: 
So that the Floors of Graineries may be co- 
vered with either of them, ^ut the fuller of 
fmall Holes the Iron Plates ate, fo much 
the better. But Iron Plate will coft aboat 
twelve Pence a fquare Foot 5 Hair- Cloth not 
two Pence, which is more than fix times 
cheaper: but then Iron Plates would Be 
more durable) and will prevent Rats anct 
Mice from coming at the Corn> by Hales 
through the Floor j and are therefore pre- 
ferable, efpecially in large Grainerks : Tbcy 
would alfo better bear the Fumc3 of burning 
Brimftone, than Hair- Cloth, when they were 
to be ^)Iown up through the Com, in ordeir 
to deftroy Weevelsj but if the Bcimftone 
fumes be conveyed to the Vahcs of the 
Ventilators by a wooden Trunk, lined a 
ijittle way with Tin^ then at fuch ^ diftance 

they 
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they will not damage the Hair- Cloth, cfpc- 
cially confidering that the Fumigation need : 
be but rarely repeated. And it is found by ' 
Experience, that a Hair- Cloth will endure the 
cpnftant Heat of a Malt-Kiln for many Yeats, 
without being fpoiled thereby. 

109. Now in order to find with what 
Force the Air was impelled by the Kitchen | 
Bellows up through the Corn in the Tube 
A B, Fig. p. I fixed an inverted giafs Si- 
phon CRI into the fide of the fquare wooden 
Trunk full of Wheat, which was nine and , 
a half Feet high. When the Siphon was 1 
fixt Haifa Foot from the Bottom, the Mer- 
cury, by thePfcflureof the Airamong the j 
Wheat, defcendcd half an Inch below C to R, 
andafcended lialf an Inch above Ij fo that ; 
it flood an Inch higlicr in the Leg I than in < 
the Leg R i which (Tiowcd that the Air among , 
that part of the Wheat, was impelled with I 
a Force, equal to the Weight of an Inch 
depth of Mercury, which is nearly equal to ' 
fourteen Inches depth of Water. W^hen the 
Bellows were comprefled very forcibly, then 
the Mercury would by Vibrations rile three 
and a half Inches. When the Siphon was 
G 4. fixed 
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fixed at three Feet from the Bottom, thea 

the Water inftcad of Mercury in the Siphon 
was raifed about two Inches, which was one 

fcventh of the former Force. When it was 
fixed five Feet from the Bottom, the Water 
was raifed about an Inch^ and at the diftance 
of eight and a half Feet from the Bottom, 
it was raifed half an Inch, hence w? fee 
the different Degrees of Compreffure of the 
Air at thefe feveral depths, in the Wheat. 
Not that the Velocities of the Air through 
it, were proportional to the feveral Preffures 
of it. For the greater Compreflure of it near 
the Bottom, was^xjwinjg to the greater Re- 
fiftance k met with, from the great height of 
the Wheat it was to pafs through, which 
muft confiderably rebate its Force as it aP 
ccndcd higher i but when it had a lefs height 
of Wheat to pafs through, the nearer it came 
te the Top, though the Force with which 
the Air was there impelled was much re- 
bated, yet the Velocity of its Afcent was in- 
crcafed : for when the fame Experiment was 
repeated with Peafe in the Trunk inftead of 
Wheat i the Air having a much freer Paf- 
fage through them, afcended with greater 
Vi;.locityj notwithftanding the Compteflfurc 

of 
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of it, and confequcntly the impelling Force 
was not la any part near fo great as in the 
Wheat. 

no. Now hence, fome Eftimate may 
be made of the Force, which will be need- 
ful to drive Air up through Corn in Graine- 
ries; and as the Force with thefc Corn Venti- 
lators is greater, and the Quantity of Air 
which will be requifite much lefs than the 
Quantity of Air and Velocity with which it 
is impelled, by the above defcribed large 
Ventilators; fo they may be much left, for 
the ufe of Graincriesand Corn-fhips, which 
will proportionaWy leflcn the Labour of 
working them: But on the other hand. Care 
muft be taken that they be not too fmall, 
but proportioned to the Size of the Graincrv^ 
which will be beft known by Experience, 



4.- 



III. In thefc Trials with the Kitchcn- 
Bdlows, the Air afcended through the Corn 
by Fits, only while they were comprcflcd. 
But when the above mentioned large Ven- 
tilators, whether double or finglc, arc ufcd 
in Graineries, * there will be an inceflant 
Breeze of Air a^giding through the Corn; 

b«t«uft 
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becaufe the Air under the Corn being in a' | 
comprcfied ftate, by the impulfc of the Bel- 
lows, will, by its conftantly endeavouring I 
to expand itfelf, pafs up through the Corn 
■without intermiflion. 



112. The Air pafled through thefe ft- 
veral kinds of Corn, in the Trunk of nine 
and a half Feet depth, not only when the 
Corn lay more loofe at firft putting in > bu; 
alfowhen by ftriking often, on all parts of 
the Trunk, with a Hammer, it lay the clofer, 
though it did not, after this, pafs altogether 
fo freely, becaufe it lying clofer, the vacaht 
Intcrftices between the Grains of Corn were 
the Icfs: but all forts of Corn muft necef- 
farily, by reafon of their fhape, have vacant 
Infcrfticcs between them, for the Air to pafi 
through. 

Nine .and a half Feet depth of Wheat, funk 

oh-fliaking 44 Inches, viz. -—^ 

Barley, ^ 

Oats, -^ 

Grey Peafc, -^ — — 
Hence wc fee the great difference there is in 
the Quantities of a Bufhcl full of Corn, 
when unfhaken or fhakcn. 113. The 



I 
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113. The Ventilators may be fixed 
againft the Wall on the infide or outftde of 
ithe Grainery, if there be no convenient ad- 
joining Room fit for that purpofe , or under 
the Floor, or to the Ceiling : But wherc- 
cver they are fixed, the Handle of the Le- 
ver, that moves them, muft be out of the 
Grainery, elfe the Pcrfon who worked them, 
would be in danger of being fufFocated, 
when the Corn is fumed with burning Brim- 
ftone, in order to deftroyWccvels. The fmall 
moveable Ventilators, which are defcribed 
Number 74, will be very commodious to 
vcmtilate Corn in large Bins in Graineries ; 
becaufc they may be moved from Bin to 
Bin> as wanted. 

114. If the Grainery or Corn-Ship be 
very long, then the main Air-Pipe may 
pafs Icngjthwife along the middle of the 
Grainery, through a large Pipe F G C D 
Fij^. 8. and fo convey Air on both fides, un- 
der the Corn, which lies in Ships, from ^o 
ty y> Feet broad, and 10 or 12 Feet deep. 
But wherever the main large Air-Pipe is 
placed^ it nauft not be flat on the Top, but 
floping, lit^e thf Ridge of a Houfe, that the 

afcending 
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afccnding Air may the better come at the 

Gbrn which lies on it, 

» 

I If. As to the Seams which are between 
the Boards in the Floors of Corn-Ships, they 
may cafily be flopped, by the Laths being 
nailed over them fo as to prevent the venti-- 
lating Air's pafling any way, but upwards 
through the Corn : And if any Wet llappens 
to the Corn, it will drain off well through 
the Hair- Cloth which it lies on. 

1 1 6. In Grainerics which have large 
Bins in them, they may each of them have 
their Laths or Bars to open through the Bot- 
tom of the Front Boards : And if Boards be 
nailed edgewife at the Bottom of the Front 
or Forc-Boatds on the outfide of the Bins, 
they will form t^iree main large Air-Pipes, 
which will convey Air under all the Bins. 
Or the moveable Ventilators may be applied 
to each Bin feparately, as occalion fhall re- 
quire to ventilate the Corn in any of th0 
Bins: But when it is needful to deftroy the 
Weevels by Fumigation, then the Bellows, 

• • • . 

or the Handle- by which they are worked, 
muft be out of the Grainery, elfc the Ope- 

rator 
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rator would be fufFocatcd with the Fumes of 
the burning Brimftone, as already faid. 

117. But there is one neceflary Precau- 
tion to be obferved before any Corn be 
fumed, viz. firft, to drive out all the damp 
Vapour which is among it 5 which would 
totally quench the Acrimony of the ful. 
phureous Fiimes: which I found to be the 
Cafe, when a cover'd Gutter had the Fumes 
of burning Brimftone blown in great plenty 
into it, with my fmall Ventilators, in order 
to kill Rats. For though the Fumes vifibly 
pafled along for many Yards length,- yet they 
were vapid, and did not offend the Nofe, 
nor kill Animals which were long in iti 
which was owing to the Damp, which 
quenches the Acidity of the Fumes. 

118. In very large Graineries, there may 
be feveral Aiding Shutters acrofs the m^ih 
Air-Pipes, whereby only one, or other part 
of the Grainery may be ventilated at a time; 
by drawing up or (hutting down different 
Shutters, as fhall be thought proper. 

119. If the Grainery be but in part foil, 
then the Air will cfcape fo freely thro' that 

Part 
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Part which Is not covered with Corn, tha£ 
little of it would afcend thro' the Corn j 
to prevent which Inconvenience, that Part 
of the mdin Air-Pipe, which leads to thfi 
tincovcred Part, may be flopped by a Aiding 
Shutter, or a Piece of narrow Board may 
be run acrofs the Laths, in Paflages left 
for that purpofe : And if there be many of 
thofe Paflages left acrofs the Laths, it will 
make a better Communication for the Air 
to pafs freely every way 5 befides, that there^ 
by there would be more Space left under the 
Iron Plate or Hair-Cloth for the Air to 
pafs up thro' the Corn. 

120. In fmall Graineries, a tery com^ 
modious and cheap Ventilator may be made, 
by making a Ventilator of the Door of the 
Grainery 5 which may cafily be done, by 
making a circular Skreen of the Size of a 
Quarter of a Circle, behind the Door : But 
in order to thi^, the Door muft open s not 
inwards, but out of the Grainery, fo that 
as it falls back, it may be worked to and fro> 
in the Skreen ; which muft be exadly adapt- 
ed to it in all Parts of the circular Side of 
the Skreen, as well as at the Top ^d Bot- 
I torn* 
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torn. But there muft be a Stop at about 
eight or ten Inches diftance from the Wall^ 
to prevent the Door's ^ling back farther ; 
that there may be room for a Valve in the 
Skreen to fupply it with Air 5 which Air will 
be driven by the Door, thro' a Hole made 
in the Wall near the Floor, into the 
main Air-Trunk, in which there muft be 
another Valve over the Hole in the Wall, 
to prevent the B^eturn of the Air. 

121. What Duft falls from the Corn 
between the Laths, will be blown to the 
farther end qf them, whence it Hiould be 
taken out, before frefh Corn be put in, if 
the Interftices of the Laths arc at all filled 
with it. 

12}. It is rcafonable to believe, that 
the Benefits of this Method of preferving 
Corn, will be many and great $ it will not 
only prcfcrve Corn dry and fweet, and pre- 
vent the giving or flakening of Adalt, 
which it is apt to do in lying long 5 but 
will alfo cffc^ually pxevcnt their being de- 
ftroyed by Wcevcis or other Infefts: for 
the heating of Corn, is obierved much to 

promote 
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promote the Increafc of Weevclsi tho' wKcft 
the Corn is kept very clofe, as is fomctime^ 
purpofcly done in Ships, the great Heat and 
Smother will dcftroy them. 

123. Neither \Vill the fiunihg. of 
Malt with burning Brimftone give any Taftc 
ro the Beer 5 for tho' 1 had feveral Years 
fince tried^e Experiment, yet for greater 
Certainty I now repeated it again, by 
ftrongly fuming a Peck o£ whole Malt, 
two feveral Times, at a Month's diftance, 
which being ground. Beer was brewed with 
it fcven Days after the fecond Fumigation, 
which gave not the leaftTafte to the Beer j 
nor to fplit Peafe which were fumed in the 
fame manner, as I have formerly obferved 
in my ^ire5tions to preferve Corny ^hi-^ 
lofophical Experiment Sy f. 73. The pro- 
bable EfFed of thus fuming Malt will be,- 
that it may pre\^ent the. Beer's working tod 
faft : for this is well known to be the EfFed^ 
of fuch Fumes on Wine and Cyder. 

124. I Fumed alfo in the fame maiK 
ner feveral kinds of Grain, as Wheat, Barr 
ley, Oats, Beans and Peafc. I gave aa Horfc 
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I a Handful of the OJts foon after they were 
j fumed 5 he boggled at the lirll Smell of the 
■JFumc, but cat them immediately. The 
Scent thus given to the Oats, or any other 
[ Grain, will foon be carried off by the Vcn- 
' tilation of frelh Air, up thro' the Corn. 



( XIV. ) 

. i;f. TT is ufual for Millers to wanifmutty 
■^ Wheat clean, and afterwards to 
dry it on a Kiln, in twelve or fourteen 
Hours, turning it ; but then this Kiln-drying 
often maiccs it grind unkindly, and not 
make good Meal : Whereas, after Corn is 
thus wafhed, and it has drained off, for feme 
time, the Grofs of its Wet on a Hair-Cloth 
laid on Hurdles; if it were afterwards 
dried by the Ventilation of thefc Bellows, 
it would then grind as well as other Corn ; 
for drying Wheat with cold Air would noc 
hurt it, as Kiln drying is found to do. And 
that 1 might be well aflured of the good Ef- 
feft of thus drying fmutty Cotn, having 
procured a Quantity of very fmutty Wheat, 
which weighed feven Pounds and fifteen 
Ounces; May the 26th, at five in the 
■ H MominiT 
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117. It will be advifeable to bcgiD to 
ventilate Com as foon as poflible after 
wafhing, that the Moifture may have the 
kfs time to foak in ; for the Icfs the Moi- 
llure foaks in, fo much the fooner the 
Corn will dry. The inner Part of this Wheat 
was manifcftly the fofter for wetting. 

128. And whereas, wafhed Corn v^ilT 
dry much more flowly in a mpift, than a 
dry ftatc of the Air, it would be advifeable 
to have the Air conveyed thto* a large, 
fquare wooden Trunk, from the Kitchen, 
where the Air is dried by the Fire : On 
which account the Room over the Kitchen 
would be the moft commodious to lay the 
waftied Com in, tliat is to be ventilated. 
And in cafe the Com lay in a Room, more 
diflant from the Kitchen, the Air might be 
conveyed thither, to or from the Ventila- 
tors thro' a large Trunk. 



(XV. ) 

izp.T^HE firft large Ventilators which I 

JL made, for drying great Quantities 

of Corn, were at Mr. William Knight's of 

Street- 



I 
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Street'Houfe in Farringdon. The Midriff 
.Tcftcd on its lower Edge, in a Groove whicli 
•was formed by two Fillets nailed to the Bot- 
tom of the Ventilators. In this Pofition, the 
Midriff, which was Tcven Feet long, and 
three Feet four Inches broad, was moved 
I to and fro, fixtcen Inches fideways, that bc- 
g the Depth of the Ventilators, which 
were fixed in an upright Pofturcbreadthwifc, 
1, to the Side of a Garner, which was fix Feet 
[■■five Inches long, and four Feet four Inches 
btoad, in all twenty-eight fquare Feet. The 
"I^ths, which were placed on their Edges 
length-wife, under the Hair-Cloth, which 
covered the Bottom of the Garner, were 
two Inches deep, and two Inches diftant 
from each other : They were all fuppHcd 
with Air, from the large common Air- 
Trunk which was fixed at one End of them : 
which Trunk was fuppUed with plenty of ] 
Air, from the Valves at one end of the 
Ventilators, V V, Fig. lo. the Air being 
conduced rhence, by a Trunk or Box; the 
Air entered the Ventilators at their other 
Ends, by the opening of the like Valves, 
and not at the Valve 2. 



H3 



130. The 



102 7%e Uses &/ 

13c. The Midriff was moved to and fro, 
Ry a Lever, which was fixed to its Iron 
Tongue S T, Fig. 10. and flood upright, 
its lower End being fattened to the Floor, 
that being the moft commodious Pofition 
for it in that Place, 

, 13 r. When Corn was laid in this Gar- 
I Her, above two Feet deep, the Air was driven 
upwards thro' it by the Ventilators, foasto 
raife a Handkerchief which was fprcad on it, 
thLce or four Inches high, and that all over 
. the Corn: Eiit as the Force of the Air thro' 
the Corn, was foniething more at that end 
of the Garner where it entered ; fo the Corn 
yjjis laid thiclcefl; there. 



( XVI. ) 

132. TULT 13th, Twenty-tWQ KuOids 
J of very fmutty Wheat were wafhcdi 
in doing of whicli, when the Corn is pout- 
ed gently in a thin Stream on the Water, 
the Smut-Ualls having thereby liberty to ex- 
tricate themfclvcs from the Wheat, fwim on 
the Vy^tfr, where they arc cafily fcummed 
off; 



r 
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ItJflf"; thcnthe Wheat being Well ftirred, and 
[ the foul Water let out, frcHi Water is poured 
1 in, by which means it was foon cleanfed. 
L'And then, being lain for fomc time on a 
l-Hair-Cloth on Hurdles or Harrows, for the 
Water to drain off, it was put into the Gar- 
fcer, where it lay about i6 and ^ Inches 
[ «lcep. 

i^j. At Nine in the Morning, the 
Weather being cloudy, with a dry Norths 
Eaft Wind, we began to blow Air up thro' 
it, which pafled very freely. In two Hours 
the vifible Moiftiire was gone, it being parr- 
i^ foaked into the Corn, and partly blowA 
off. The next Da>' about Six in the Evirt- 
'Ingj it being clear Snn-fhine, with a dry 
"Wind, the Dull flew out of the Corn whcH 
ftirred.- 

I34„ The third Day, about thtce in the 
AftcmoMi, the lower part being hard e- 
nough to grind, it was turned. After this, 
fome rainy Days coming, which made the 
Air within doors fo moift, as to caufe a 
great Dampncfs on the Flint-Stone Walls 
yithia the Houfc, no progrefs was made in 
H 4 drying 
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drying the Wheat, not even by long Venti- 
lation ; which 1 was aflured of, by putting 
four Pounds of Wheat into a Hair- Sieve, 
wiiich was placed on the Wheat, where the 
Air paflcd freely up thro* it. Hence by 
weighing this Sieve from time to time, I 
found what progrefs was made in drying the 
Wheat, in diifcrent States of the Air, as to 

, Moifture or Drynefs : For the Corn was 
found to dry fafteft in the middle of dry 
Days, and fomcthing flower when the Dew 
fell in the Evening, and till it was gone in 
the Morning: But in a very damp State of I 
the Air, there was no progrefs made in dry. 
ing. Hence wc fee how advifeabic it is, 
where It can be done, to have the Venti- 
lators fupplicd by a Trunk, with the warm 
Air from the Kitchen. But tho' no pro- 
grefs is made in drying Corn thus, in a very 
damp Air ; yet there is fo large a Proportion 

I flf the Times, when the Air is dry enough 
for the purpofc, as to make it well worth 
the while to be provided with thefe Venti- 
lators, efpecially to dry cold Corn, which 
will be done much fooncr than wafhed , 
Wheat. 

ijf. Having 
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13 f. Having ccafcd to ventilate from 
titrday Evening to Monday Morning, 
while the Wheat was damp, it was grown 
muftyj which Muftinefs was quite gone in 
three Hours Ventilation, notwithdanding 
the Air was very damp. Hence we fee of 
how great fcrvice this Ventilation will be 
to fwecccn mufty Corn. Hence alfo we 
may conclude, that even in damp Weather» 
the Heating and Muftinefs of Corn may be 
prevented, tho' it cannot be then drycd by 
^this means. 

^ 13 (J. Finding that the lower part of 
the Wheat was dried long before the upper, 
we took half of it out of tlie Garner, and 
then foon dryed it, when it was but of half 
the Thicknefs, and the Air in a drying 
State. 



!^* 137. Sept. nth, following, in line dry 
Weather fix Bulhels of fmutty Wheat 
were walhed and dryed fit to grind, with 
fifty-eight Hours Ventilation. The Corn 
thus dried was well coloured, and fold at 
the 
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the Rare of forty Shillings a Load more J 

than it would have done when fmutty. 

138. It was very obfervable, that thfcJ 
Air pafled much more cafily in moift We**- 1 
ther thro' the damp Corn, than when ul 
grew dryer: For the Ventilators required! 
fenfibly more Force to work them when tbftl 
Air and Corn were dry, than when wftli 
which was, as I gucfs, owing to this, vhk^ 
That the Air and Corn repelled each other 
more ftrongly in a dry, than in a moift 
State; which will have the fameEffeft, in 
caufing the Air to pafs lefs freely, as if the4 
void Spaces between the Corn were prff 
portionably leficncd. 
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139. Hence we fee one Reafonamon^ 
others, why a dry Air exhilarates and ehears 
more than a damp Air, vis. becaufc a dry , 
Air being in a more ftrongly repelling Stat& 
when infpired into the Lungs, it thereby di-l 
lating their fmall Veficles or Air-BIaddcrs, 
more than a damp Air will, docs thereby 
caufc a much freer Circulation of the Blood 
rhro' the fine Blood- Veffeis in the Coats of 
thofe Air-Bladdcrs : For, that the Blood 
paflcs 
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pafles the more freely thro' the Lungs, the 
more they are dilated, I have fhown in the 
Inftance of the fighing Horfe i Statical Ef- 
fiiys, VbL I. Exper. i. This alfo may be 
one Caufe, why a very dry Air is hurtful to 
thofe whoare conliamptive from weak Lungs i 
a very dry Air more forcibly dilating the fine 
Air-Vcficles of the Lungs, than a moiftcr 
Air will do : And perhaps another Rcafon 
may be, that a very dry Air niay carry off 
too mucli Moiftuce from fome kind of mor- 
bid Lungs. For even the mod robuft and 
healthy arc greatly incommoded in their Re- 
fpiration> in a very dry Air; infomuch, that 
on the Eaflern Coaft of the Red Sea, when 
the Wind blows from the fandy Dciarrs of 
Arabia, they arc obliged to moiften the Air, 
by fprinkling Water, and breathing thro' 
we? Linnen. And in the Southern Parts of 
France, where the Air is very pure, when it 
is alfo very cold, they apply, by way of Pre- 
caution, a Handkerchief to the Mouth, when 
they go into the open Air, out of a wacm 
Room, left the fuddcn Cliaogc from hot to 
cold, Oiould cauTe InBammations and plcti- 
litick Diforders, by taking in a full Indraft: 
I cold Air. And Acofta fays, that the 
Ail- 
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Air oa the Tops of fomc of the Peruvian 
Mountains is (b very cold, as at one Inipi* 
ration to thicken the Blood. 

140. This Garner contained but twen- 
ty-eight fquare Feet : If it had Been a Square 
of ten Feet^ as it would then have contained 
a Hundred fquare Feets then a Load of 
Wheat, which is fifty Cubick Feet and a 
half, would lie but fix Inches deep on it : 
That Quantity therefore of cold or wet 
Wheat might well be dryed at once in a 
Garner, or on a Floor of that fize. And 
Corn thus ventilated may be dryed to the 
fame degree, as any other dryed Corn is, by 
being expofcd in the Ear to a dry Air in 
the open Field 5 this fooner or later, in pro • 
portion to the different degree of Drynefs 
of the Air. 

( XVII. ) 

141. Ti Jfl L L E R s may very commodi- 
X V X oufly dry waftied Corn thus, 
and may therefore well allow the Farmer 
the better Price for fmutty Wheat 5 fincc 
when it is thus dried by Ventilation, it -will 

be 
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be very good, and make good Flour, it not 
being /polled by drying on a Kiln, which is 
the Method they have hitherto been obliged 
to ufe. And the more any Corn is thus 
dry ed, fo much the better its Meal will keep : 
Xvhich is the Rcafon why they arc obliged 
to kilni-dry the Corn, which is to be ground 
for Exportation and Ship- Service. 

142. In Mills, the Ventilators might be 
worked by a Crank turned by the great Mill- 
Wheel , whereby the Expence of Men's La- 
bour might be faved. 

143. If a warm dry Air, from a proper 
Stove, were blown thro' walhcd Corn, it 
would much haften its dryings and if the 
Heat of this Air were no greater than that 
of Sun-ftiine in Summer, it might probably 
not damage the Corn. 

144. The Quantity of Moifture to be 
<krticd off in a Load of waftied Wheat, is very 
confidcrable : for fuppofe it were but ten 
Ounces to a Gallon, as it was found to be in 
the Gallon of wafhed fmutty Wheat, J^umb. 
(126.) which yet was more, it would then 

ir « amount 
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amount to no lefs than two hundred FoDndl j 

weight. 

I4.f. And the lame Ventilators ir 
alio be ufed in Mills to winnow Corn 
eftcftuallyj but then they muil be larger than 
when ufcd to blow Air upwards through 
Corn. For I have found on Comparifon, 
that the above dcfcribcd large Ventilators 
convey Air with double the Velocity, that , 
the common circulating Fans, with Sad^^ 
Cloths, do. But where thefc Fans arciif^ 
Mills, turned with a greater Velocity, thad 
is done by Hand in Barns, they winnow fd 
much the better. mi 



146. iFfogreataQuantityas fourOuncei J 
of Moifture can, by two Hours Ventilation^ 
be carried off from a Gallon of wet Wheat j 
then this Method will doubtlefs much im- 
prove what is called cold Wheat, w^;. fuch 
as has grown and been houfed in a cold wet 
Seafon : And will therefore doubtlcls foon 
carry off the moift Vapours, which arife 
from Corn, and caufe it to heat and grow 
mufty. Andby thus keeping Cdrn very dry,- 
it will come the feirer to Market, and be 
mudithe better for Ufe. 14.7. Corn 
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14.7. Corn need not be conftantly thus 
ventilated, but only now and then- And 
when it is become once thoroughly dry, then 
very little Ventilation will be fufficicnc. 



••Mri 



148. As ventilated Com may lie thick 
'ithoiu leaving any fpare Room to turn it, 
the more Corn may be laid in Graineries 
already built; and where new ones ace to be 
built, they may be the leis. 



149. The Expencc of turning Corn will 
be faved, and the ventilated Corn will be 
both fweeter and dryer than turned Cora 
can be ) by this means even mufty Corn may 
be fweetened, 

p. }fo. The SxpcnceofSacksinShipsnuy 
DC faved, or if the Corn be in Sacks, it will 
keep fwcct, much longer, when the Air 
between the Sacks is frefh and dry, by the 
Ventilation of the Ship-Lungs; but this, pro- 
vided the Cori> was not damp, when put 
into the Sacks. This Ventilation will alfo 
be of great fervice. to many other kinds of 
Qods in Ships. 

ifi. Since 
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ifi. Since by this means Corn can be 
focffcaually prcfcrved, with little Trouble 
or Expence s it will doubtlefs be a great en- 
c?ouragcment, to lay up large private and 
publick national Stores in plentiful Years^ 
whereby the great Inconveniences and Mife- 
rres which arife from Years of Scarcity, will 
in a good mcafurc be prevented. And the 
Price of Corn will not for the future be fo 
fubjed to great Inequalities^ as it has hitherto 
been. 

I fi'. A N D this will probably be better both 
for the Buyer and the Seller : for though in 
Years of Scarcity, the Farmer will not haV6 
fo very high a Price for the little Corn he 
has, as formerly when lefs Corn was in (lore ; 
yet he will be made ample amends for that, 
in felling his great Quantity of Corn, at a 
much better Price than he ufed to do, to 
fill the Store-Houfes with Corn* 

( XVIII. ) 

153.' I ^HE difcovering any Means to 
X preferve the ncceflary Produds 

of 
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*ofthe Earrh, fhould in Rcafou prove a 
gteat Benefit to the World in general} yet 
I (hould be ferry to be any ways inftruraen- 
tal, in inereafing the Quantity of Corn in 
the World, if by rcafon of its greater cheap- 
nefs on that account, proportionably greater 
Quantities of Spirits fliould be dlftilled from 
it, to dcftroy Mankind. As things now go 
in the World, there will In a little time be 
no occafion to ufe means to increafe the 
Quantity of Corn i fince the number of the 
People who are to eat it, daily decreafes, 
cither by the untimely Death of multitudes, 
whofe Vitals arc deftroycd, by thefc hoc 
cauftick burning Spirits, or on account of 
great numbers, whofe Stomachs are thereby 
fo depraved, that they can eat little or no- 
thing, to the great detriment of the Landed 
Intereft. 

If4. If Mankind be thus fupinely fnf- 
fered to be deftroyed thereby, he ought in 
Rcafon to be looked upon, as doing the befl 
fcrvice to the World, who finds means of 
dccrcaiing rather than of inereafing, the 
Quantity of fo deftruftivc a Peft : which is 
become an inexhauftible Fund of Mifery and 
Ruin to the lower People. 

I iff-l'*^ 
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Iff. It debilitates an4 infeebles miiiti- 
ci^.es^ofthc Laborious Pajtt of Mai^^nd i and, 
k$ pcrnicioiis E^iCls m\\ be fevc^rel]^ felt in 
the puny Pigaij-]$ree4 of ikm% Gcmtmp9$. 

156. Besides, the Spkk of I^fciaken. 
ncfs^ y^hich is now fo prevalent amcmg thie 
Qramifis, wholly quenches the Spirit of IL9* 
%ion, and depraves the Morals of Mankinds 
InfonQUch that the Reproof of God Alm^ty 
to the ProphetefTes of old, may but too )ufil]C 
be ^pUed. to this Generation, viz. Will ye 
foliate mf among my Tet^le^for handfnls of 
Barley i Ezck. xUi. 19. 

1 5*7. T H IS is fure, greatly to abufe that 
large and ample Provifton that kind Pro- 
vidence has provided for us: 'Tis turning 
into Poifon that £r^4^/ which wasgracioufly 
intended to Jlrengthen Man's Heart* 

1 5:8. And furely fuch weighty Reafons 
ought to roufc the Governours of the Na- 
tions, as tender Fathers, to ufe their utmpft 
Endeavours to deliver the People, committed 
to their charge, from this mighty Dcftroycr. 

Can 
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Can there be any Confidcrations of fufficicnt 
weight to the contrary > And will not this, 
in the end, be found the moft effeftual means 
toincfcafe the real Wealth and Strength of 
a Nation ? But what need of Expoftulatiort 
in a felf-evidcnt cafe, which ftrifces in fo 
ftrong and glaring a manner, that not only 
every open willing Eye, but even the wil- 
fully blind, cannot but fee the Miferlcs ic 
brings on a great part of Mankind ; as is 
cvidentto daily and conftantObfervation and 
Ixpcrienee, in thoufands of Inftanccs. 



( XIX. ) 



;t^9.T3UT to return from this important 
JIJ Digreflion, while I was thinking 
how to make thefe Ventilators ufeful in dry- 
ing damp Mows or Ricks of Corn, and 
thereby to prevent their firing, or the Mow 
burning of the Corn, which too frequently 
happens in wet Harvcfts } but finding this im- 
practicable on account of the largenefs of 
the Ventilators, the following Method of 
doing it occurred to mc» viz. When a 
Well is made in the middle of a Mow off 
is the known Pradice) I would 
I 2 propofe 
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propofe this farther Improvement y vi;£) 
about four or five Feet from the Ground, to 
leave four horizontal Paflages, a Foot fquare, 
oppofite to each other, two of them leading 
from the Well lengthwifc to the ends of the. 
Mow, and two of them breadthwifc to the 
fides 3 and to make Holes through the Boards, 
at the fides and ends of the Barns, for thcfe 
Paflages to communicate with the frcfh open 
Air^ which would by this means pa£s freely 
through the Corn-Mows; and it would alfo 
pafs moft freely up through the Well, if all 
the Holes are clofed, except that at which 
the Wind enters. Thus^ fuppofc the Wind 
to blow againft the fore part of the Barn, then 
let the Holes on the oppofite fide of the Barn 
be clofed with Shutters which move on 
Hinges fattened to their upper fide, which 
Pofition will prevent the enterance of Rain, 
when the Shutters are open. By this means, 
the Vapours which fteam from the Corn into 
the Well, will be carried off in a manner, 
as faft as thofe which arife from the outfidcs 
of Ricks, that flandintheopen Air; where- 
by the Corn in tlic middle of the Mow wiU 
be dried near as faft, and to as great a depth 
from the fides of the Well, as at the outfidcs* 
itfo. In 
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1 60. I N order to make trial of this Me- 
thod, I provided Cradles, made of four 
Aflien Poles, which were faftencd, at a Foot 
diftance from each other, with Ledgers or 
Rounds, making thereby fquare oblong 
Cradles, like four Ladders joined together. 
The end of the Barn where the Corn lies, 
being twenty eight F<cet wide each way, and 
the Well in the middle three Feet acrofs, thcfc 
pradlcs reached froip the Well to the end 
and both fides of the Barns where Holes were 
made through theoutfide Boards a Foot and 
half broad, and two Feet long from Bottom to 
Top, thereby to make a fufficient allowance 
for the finking of the Cradles with the Mow, 
On which account, the Bottoms of the Cradles 
muft at firft be placed even with the upper 
partff of the Holes in the outfide Boards. 

161. This end of the Barn was filled 
with Barley, in a wet Seafon, and lain very 
wet in the Mow, much wetter than they 
would otherwife have done, prefuming that 
the Well and Cradles would prevent its 
getting any Damage. When they threflied 
this Barley in November and December, the 
jjpper part of the Mow was in a good Con- 

I 3 4Uion, 



dition, and, though lain in fp wet, the Well 
and Cradles prevented its heating and Mow- 
burning. But as it was lain in very w.ct, 
and did not heat fo ^s to make it fweat pff 
its Moifture, it grew mouldy, fo that the 
Barley-Ears were covered witti a xj^hite Fcnij. 
From the Well in the middle of the Mow, 
to the Barn-Floor, there was laia for Trial- 
fake, a long Range of Faggots, cpnfifting 
of three Ko^s of them, lain on each oi^er: 
But the Faggots, being final), and the Wpo4 
ftraight gnd even, there was very fm^U Pat 
fage for Air 5 whereas if they had been OHidc 
of a rougher Wqod^ there woujd hgvjB been 
a freer Pafla^e for Air : The event ^aj, that 
the Corn was matted together an4 grpwn 
near the Faggotsj buf about the Cradks it 
was dryer and better, yet thi^ did WQt reach 

/% ■ • •■'It • 



l6jf. Thus^ I h^ve given m ^^aco^xitisi 
th,c Event pf^ this Trial with Cradles, that 
Clie skilful Faroiers may judgf, how faj: they 
jnay, or may not bg of fervicc to tkem in 
|4ows pr RicM of different fizcs, and diffc- 
f^pt degrees of w«tn€f$ gk dryncft: For ac* 

m^i^ 9§ t^Q CireumftacKes nry, tlicy 

may 
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be more or lefs beneficial, or even hurtful j 
for fome degree of heating in the Mow is 
of ufc to give Warmth enough, to caufe the 
Moifturetogo off in a Wreak. It cannot 
be inferred from this Trial, that thefc Cradles 
will be of no fervice in any Cafe; for this 
Barley was fo very wet, that without thfc 
Cradles it would not only have been in 
danger of being Mow-burnt, but alfo ef 
firing. As thefc Cradles do in effe£l divide 
rt large Mow into four fmallet ones, they will 
^therefore be ofufe, where the Corn, when 
firft Iain in, has fiich a degree of Dampntfis, 
as would be too much for it, in a largs 
Mow ; but would do well in a fmaller Mow 
©r Rick, and may alfo contribute to make 
Corn, which is lain pretty dry into a Mow 
Lftt Rick, the dryer. 



^ 163. IHave found on Trial, that un- 
dryed Gun-Powder may be as throughly 
dryed, by thus blowing Air up through it, as 

pin the very dangerous hot Fire-Stoves of the 

kpowder- makers. For, having found, that 
Air blown ttora a common pair of Kitchen- 
Bellows, would pafs very freely up through 

r fixteen Inches depth of Gun-Powder, fo as 
I 4 to 
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to raifc up a piece of Paper that lay on ic J 
I acquainted Mr. Norman, Owner of the 
Powder-Mills at Mptdfey, near Hampton- 
Court^ with this; who fcnt me his chief 
Clerk with twelve Pounds of undryed Pow- 
der; which we put into a Box, where it lay 
fevcn Inches deep on a Chcefc-Cloth, which 
reftcd on a Laceing of Packthread, an Inch 
and half from the Bottom of the Box. 



164. January the 20th, having fixed 
in an oppofire Pofition, the Nofcs of two 
PairofKitchen-Bellows, in Holes madethrp' 
the Box, under the Chcefe-Cloth, Air was 
blown forcibly up through the Gun-Powder, 
and every two Hours the Box was weighed, 
to fee how much it decreafed in weight from 
time to time. The total Decreafe of Weight, 
by the Evaporation of the Moifture, and fly- 
ing off of Duft, and of fome Grains of the 
Powder, was, in twenty Hours blowing, one 
Pound {\\ Ounces. Six Pounds of the like 
Powder, being dryed in the hot Stove at 
the Powder-Mills, decreafed in weight five 
Ounces and a half; hence, nearly half the 
wafte ill this Operation with Bellows, was 
liy the flying off of the Duft, and fome of 
the / 
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fUc Grains of the Powder i which Duft will 
moft of it be faved, in large drying Rooms, 
made fit for that purpofe. 

^K i6f. Now the Powder thus ventilated 
'^was thereby fo fully drycd, tl>at on Trial 
with the ^roof InHiamcnt, it was found 
to be as ftrong, as feme of the fame Powder, 
}u& then dryed, as much as it could be by 
Pirc. 

jKii66. March 3Pth following, the Air 
'"Wry dry with an cafterly Wind, I repeated 
the fame Experiment, with twelve Pounds 
of undryed Cannon Powder? which Mr. 
UnderhiU fent me from his Powder-Mills 
on HounJIow- Heath : it was put into a Box 
of fuch a Size that it lay 2 and ^ Inches 
thick. It wafted in the firft two Hours Ven- 
tilation near two Ounces : Happening, after 
an Hour and three Quarters more Ventila- 
tion, to ftir the Powder with my Fingers 
to the Bottom, the Duft rofe in thick Clouds 
where I ftirred, but not without ftirring: Ic 
was well dried in fix Hours, andtho'it was 
ventilated on for eight Hours more, yet it 
jiid not prove fcnftbly ftronger on Trial, 
tlTa4i 
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than that which had been ventilated only 
fix Hours. When thcfc thus dryed Pow- 
dcrs> either after fix or fourteen Hours Ven- 
tilation were compared, by Mr. Underbill 
and his Clerks, with fome of the fame Pow. 
der dryed in his Stove i the latter raifed the 
Proof Inftrument to two Degrees, and the 
former, but to one and three Quarters: 
the reafon of which Difference, wc found 
on repeated Trials to be this, viz. that 
fome of the fmaller Powder, being by Ven- 
tilation feparated from among the larger 
Grains, its Strength was not fo great : For 
when we tryed fome of the fmaller Powder, 
it theft exceeded the Force of the Stove-Pow- 
der, it raifing the Proof-Infttument two and 
a half Degrees, which was half a Degree 
mbre than it rofe with the Stove-Powder i 
fo that it may be looked on to be as tho- 
roughly dryed as the Stove-dry ed Powder i 
It is found by Experience, that cateris pa^ 
ribus^ the fmaller the Corn of the Powdet 
is, (b much the greater \trill its Force be. . 

i6y. And fince the Dufl in this Opera- 
tion did not rife, unlefs when flirred, there- 
fore it will be beft to aVoId ftirrifig th^ 

Powder, 
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Powder, while it is ventilating: And as 
to what fells thro' the Canvas, it tnay be 
oiixed with the Powder, after it is thorough- 
ly ventilated : There was about a Pound of 
the finer Corns, which were found under the 
Canvas, having dropped through its Pores. 

1458. By comparing this Trial with that 
^hich was made in January^ we may ob- 
fcrve, that the different State of the Air; as 
to Moifture and Drynefs, has a confidcr* 
able Influence, in haftenin^ or retarding 
the drying of the Powder. And I obferved 
the feme in drying of Malt and Wheat ; 
that early in the Morning, they did not 
wafte near fo much as in Mid-day. But if 
inftead of cold Air, the Powder be ventila- 
ted with a hot Air from a Stove, which is 
heated by a Fire in an Iron Cockle^ as is done 
in fome Hop-Kilns, then the Powder woal4 
probably be effeftually dryed, in an Hour 
or two, fooner or later, in proportion to 
the Degree of Heat of the Air ? and this, 
tho' it lay of a great Thicknefs : And we fee 
in the Cafe of ventilated Hops, that great 
Quantities of hot Air may eaHly be had 
ftom ft proper Stave. And as it would be 

drycd 
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be drycd fo foon, it would favc a gfcat Exrr 
pence of Fewel : And would alfo be done 
with much Safety from firing 5 for the hot 
Air might be conveyed from the Stove, thro* 
a large fquare wooden Trunk, to the Place 
where the Powder is, at any Diflaacc that 
fhall be thought proper. And that the Trunk 
Plight not be affcded by the Coldnefs or 
Moifture of the Weather, it might be co- 
vered with another like Trunk of Boards, 
at about an Inch diftance from the inner 
Trunk s the outer Trunk to be tarred to. 
keep out Moifture. In this Situation, there 
would.be little Danger of firing the Pow- 
der, even tho' the Stove fhould by accident 
take fire. 

i6p. And fince undryed Powder can 
by this means be dryed to fuch a Degree ; 
Barrels of Gun-Powder which lie in Store- 
Houfes and Magazines, efpecially in damp 
Countries, may by the fame Means, doubt- 
Icfs, be kept very dry: For as the Liquor 
in Casks waftes confiderably by its foaking 
thro' the Wood, and perfpiring away 5 fo, on 
the contrary, if Powder-Barrels are in a 
moift Place, the Moifture mqft needs foak 

thra 
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hro^ them and damage the Powder. But 
this may effcftualiy be prevented, if great 
Quantities of fre{h Air be, by means of 
fuch large Ventilators, conveyed into Maga- 
zines of Powder, in dry Days, and in the 
dryeft Part of thofe Days. And when Pow- 
der is kept very dry, it has been found by 
Experience to retain its Virtue and Force 
for above fifty Years. And when once the 
Magazines are thus thoroughly dryed, it is 
probable that a little Ventilation now and 
then, for a few Hours, may fuffice ; fo that 
the Expence of Labour will not be great. 

170. A N D if it Ihall be needful to con- 
vey Air to the feveral Corners of the Ma- 
gazine ; this may be done by very large 
fquare or round Trunks, made of Canvas 
or Tarpaulin, which will be both better thaa 
Boards, becaufe fome Air will get all along 
thro' their Subftance i which one would 
chufe to have it do, where there will be Co 
great Plenty of it : and the Canvas will laft 
long in fo dry a State. 

Ib 
P171. An d as the Powder in the Powder- 
Room in Ships, is fubjc^ to be damp, fo 
that. 
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that, as I am credibly iftfoctncd; in Idt^ 
Voyages, they bring the Bantels of Powdcf 
above I>cck, In brdtr ti^ dry them? in the 
Heat of the Dayi add vaJ^nglifi Ships^ 
they have the Powder-Room under thr 
Kitchen, as being the drycft Place. Noii^ 
it may with the greatcft Eafc be tacpr dry itf 
Ships, by conveying frcCh Air into thcPow* 
der-Koom, in the Middle of dry Days^ 
with the abovementioned fmall Ventilfttois^^ 
Niimb. 71. 

( XX. ) 

I 

1/2. A I R is one of the great IhftirtttttfttS 
XJL of Nature, by the Moticm df 
which, it is nor only tendered wilofcfowe, 
but is thereby alfo made inftruihrental in bi>^ 
ing (erviceable to all the PrOdttds of thd 
E^rth: ]Por it not only, by its Ventilatiort 
carries off the great Quantity of Vapourj 
which perfpires from all kinds of Vegetables^ 
v^hichlf left to ftagnate aroutld them, ^duld 
fufFocate them and produce Mildews, ^r. 
But it alfo greatly contributes to the gcntlC 
drying of the Subftance of grdwiiig Vtge- 
table$| whereby they are notii^ly enabled 

t to 
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to attraft vigoroufly frcfh Nourifhmcnt, but 
alfo grow theccby gradually more and more 
firm and hard. 

173. Dr. Desaguliers in his Ex- 
periments on, EleStricity obferves, that a 
dry Air is very EleEiricaly by which Pro- 
perty it attrafts Moifture ftrongly : Thus a 
GlafsTubc excited to EleSiricity by rub- 
bing, will not only forcibly attrad little 
Drops of Water to it, but will alfo draw a 
fmall Stream of falling Water of VWth Inch 
Diameter from a Perpendicular to a Curve. 
No wonder then, that Air in paffing up 
thro* Gun-Powder, for a Continuance, 
fhould dry it fo perfedly well. 

174. Havikg therefore found Means 
to put great Quantities of Air in Motion, 
with Eafej we may doubtlefs in Imitation 
of Nature, make it beneficial tons in many 
Refpeds* Thus it might be of ufe in fede- 
ral Tradqs^ to cwry oif tUe noxious: Vapouca 
of the Materials; whk^ ^J ^^ WQiUag 
upon, by a large Stream of frefh Air. 

175:. XvlkSJt 
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i/f. Tkey may alfo be of confiderablc; 
Ufe to publick Brewers in hot calm Wea- 
ther s when, as I am informed, whole 
Brewings of Beer are fometimes fpoiled for 
want of Motion in the Air, to carify off thd 
Wreak> which not only damages it^ by 
dropping down again into the Wort in the 
Coolers, but alfo retards its cooling ; and 
by being th^s kept too long warm, make^ 
it work unkindly in the Tun. 

iy6. I Have been infofrmed by ari 
Upholder, that large Stores of Feathets arc 
very apt to fpoil, for want of frefti Air > 
jvhich Inconvenience, this Ventilation would 
not only effeftually prevent, but would alfo 
make the Feathers much lighter and fofter 
for u(e. 

177. The Ventilation of frefti Air, con- 
tributes alfo much to the preferving Woollen 
Goods free from Moths, and would there-^ 
fore preferve WooU in Stores. 

178. These Ventilators will alfo be of 
fervice to ventilate large Rooms with frefh 

Kit, 
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Air, in hot Climates, and that ttioce effeftu- 
ally, and with Icfs Labour, than it is at pre- 
fent done with large Fans. And Tuch Ven- 
tilation is refrefhing, even the' the ventilat- 
ing Air, which furrounds the Perlbas, be as 
hot as before any Ventilation was made ) 
for Breezes refrelh in hot Climates, vix. be- 
caufe thereby the frowzy Vapours, which 
exhaled froin thofc Pcrfoiis, bcin^ carried 
off, a freer Perfpiration is thereby promo- 
ted, which refrcfhes and exhilarates. And 
for the fame Reafon, it would probably b& 
of good fervicc to the Sick in Hofpitals and 
private Chambers j if their frowzy rancid 
Air, (which incommodes the Sick more 
than many are aware of) could be exchang- 
ed for dry, pure, warm Air. 

r! i XXL ) 

i/p. TN order to try of whatnfc thcfe Vcn- 
A tilators would be in drying Hops j I 
went to Sir Thomas Hales's at Howletts 
near Canterbury^ where there are four ad- 
joining Kilns in one Building, which have 
Cockles of caft h-on fixed in the middle of 
Ihem, "Ihey fland on Brick-wotk about 
K thirty 
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thirty Inches from the Ground, and arc two 
Feet four Inches high ; two Feet nine Inches 
broad in Front, and two Feet eleven Inches 
long backward; with a leffer Iron Box>|^ 
wiiich covers a Hole on the Top behind j^P 
which Box is two Feet three Inches long 
in Front, ten Inches broad and deep : At 
the Back of this upper Box, is a large 
Hole thro' which the Smoke is conveyed 
by Brick Funnels, quite round the upper 
Part of the Kilns, and thence pafles off thro; 1 
an upright Chimney j by which means thfti 
Smoke of the Newcajlle Coal, which i»l 
the Fewcl, cannot damage the Hops. The I 
Diftance of the upper Surface of the Cocklcl 
from the Hair-Cloth, on which the Hops'! 
lie, is iix Feet fcven Inches. 

180. To the Outfide of a Kiln, I fixedl 
a Pair of Ventilators, in an upright Pofturej 
which are here defcribed i'[\.Fig. (10.) I,K,J 
O, O, M, N. They were made eight Feetl 
long in the Clear within llde, from A to C^l 
four Feet fcven Inches Iiigh from A to P } I 
their Depth within from C to D, was fix- 
teen and a half Inches; fo that there was room j 
for the upper Part of the Midriff to movpj 
to and fro fixteen Inches j an Allowance be- 
ing; 
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Ffng madeofhalf an Inch, for the Thickncft 
lirf the Midriff, which was made of Deal- 
I JJoards half inch thick, laid length-wife 
j^oni C to A, and fartencd together with 
[ J>road Battings, which at each End were 
I half-inch thick, but that in the Middle was 
B'fui Inch thick, for greater Strength ; the 
f Jton Tongue S T being here fcrewed faft 
\to it, about eight Inches from the Top, 
Iwith an Iron Plate on each fide; it had a 
iJoint at the Midriff every way moveable, 
I that thereby it miglit the better comply, 
■Aioth with the Motion of the Midriff, and 
llUfo of the Lever G F, to which it was fixed 
Ijby an Iron Pin, in a Mortice at T. The 
I Length of the Lever, which was fixed at G 
j with a moveable Joint, was three Feet long 
I from G to T, and ei^ht Feet fix Inches from 
iT to F, the End which was worked to and 
l(fro by Mens Hands, in a horizontal Pofturej 

1 fmall Wheel of four Inches Diameter be- 

1 4ng fixed to it at R, that it might move the 

I taore cafily on the Board X X, which it 

l^efted on : There were alfo at XX, Checks 

■to flop the Lever, at its utmoft Vibrations, 

hereby to prevent die breaking tlic Veu- 
jitors in working the Midriff to arid fro. 
K 2 181. The 
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iSii The Midriff ftanduig thus edge-* 
wife, had no need of Hinges, but reftcd ia , 
a Groove, which was formed by Fillet* 
nailed on each fide of it : And to prevent 
the wearing away of its lower Edge, by 
much motion to and fro, there were Iron 
Laps, three Inches broad, one in the Middle, 
and one towards each End, nailed round itS 
Bottom ; which Laps reftcd on Iron Plates, 
Jet into tlie Bottom Bciards; And alfo the \ 
like Iron Laps at each Eftd, near the lower ^ 
Corners, which worked againft the like Iroa 
Plates, to prevent the Midriffs bearing at 
either Hnd, againft the End-Boards, which 
would make tliem move very heavily. 



182. The outward Boards of the Vcn* 1 
tilatocs were all, excepting the Cover, made I 
of inch-thick Deal, and their Edges well 
joined with Grooves and Tongues in them) 
the Cover or upper Boards, were only half- 
I inch thick, that they might the better bend 
iinto a Circular Form, in which Form thejr 
.were fixed by Circular Battings on their Out- ij 
■fide : All the Joinings of the Boards had»J 
fitong brown Paper pafted on them, and 
. - thofft. 
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thofc of the MidritF on both fides. The 
Coverings were made of Fir-Boards half- 
jnch thick, with Circular Battings Q_Q^, 
both to make them retain their Circular 
Form, and to ih-engthcn them. 

183. The Valves at which the Air en- 
tered, were made on the fore-fides of the 
Ventilatots at Z, and juft oppofire on their 
^ack-fide, where they could be made very 
largcjforthe larger and lighter the Valves be, 
fo much the eafiet the Ventilators work ; if 
they are between a fortieth and a fiftieth Part 
W the Breadth of the Midriff, they will do 
"Well. As to the Valves thro* which the Ait 
'paffcd out of the Ventilators, there was a 
■Ncceifity for having them, at the End U CJj 
where, by being too fmall, it cauled the 
Ventilators to work fo much the harder; 
.whence the Air was conveyed by a large 
'Box B, M, N, up to the large fhorC 
■Trunk X, thro' which it rufhcd into the 
Kiln: One half of the Stream of Air, beat, 
ing againft the Side of the hot Cockle, was 
thereby fpread fideways, backwards, as well 
as upwards J the other half of the Stream 
of Air went dircdly fotward, clofc by the 
K 3 Front 



134 ^ Vas of 

Front of the Kilii, and then turned round 
the other fide of the Cockle, as well as up- 
wards, whereby this cold Air was foon 
warmed : By which means it was Ipread, fo 
as to pa(s pretty uniformly up thro' all parts 
of the Hops. 

184. There was alio another Paflagc 
made, for the Air of that half of the Ven- 
tilators which was next to the Kiln, to be 
conveyed by a Trunk, into the Kiln be- 
hind. When this Method is ufed, then its 
other Valve U muft be ftopped, by a Stick 
thruft againft it, thro' a fmall Hole, in the 
Side of a Box, which is oppoiite to it. By 
this means, the Air may be conveyed, partly 
one way, and partly the other, as (hall be 
fopnd beft. 

18 f. IFixED alfo in the fame manner, 
|uft oppofitc to thefe, a like Pair of Venti- 
lators, to the Side of the adjoining Kiln, 
which was. eight Feet diftant from the other ; 
fo that by the Motion of the Lever G T F, 
which was in the Middle between them. 
Air was conveyed at the fame time into 

both 
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both KilnSj by the Work of two Men, who 
were at Times to be relieved. 

■ 

i8<J. The great Quantity of Air con- 
veyed thereby, may be thus eftimated j one 
of thefe Ventilators, containing nearly For- 
ty-eight Cubick Feet : the half of which 
Quantity being driven out at each Stroke, 
vijs. twenty-four Cubick Feet 5 this at fix- 
ty Strokes in a Minute, will be thirty-fix 
Tuns in a Minute, which amounts to Two 
Thou(and one Hundred and Sixty Tuns in an 
Hour, if all the Air contained in the Ven- 
tilators pafled off thro' the Valves: but 
as fome efcapcs by the Edges of the Midriffs, 
an Allowance muft be made for that 5 which 
iiippofingit to be one Tenth of the Whole, 
then One Thoufand nine Hundred and for, 
ty-four Tuns of Air in an Hour are convey- 
ed, which rufhed into the Kiln very briskly; 
infomuch, that if a very thin light Hand- 
kerchief was iprcad on the Hops, it was 

■ 

very fenfibly moved. The fame thing might 
alfo iometimes be obfervedl when there 
was OQ Ventilation, vi:^. when the Wind 
fet fo 9S U) bdow bxi^Y into the Kiln. 

K 4 187. But 
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1 87. But notwithftanding this great 
Quantity of Air was thus conveyed in by 
the Ventilators, yet it was very obfcrvable, 
that there was a conftderable Indraft of Air, 
at the Entrance of the Kiln, which was feven 
Feet high and two Feet wide: for if a 
Handkerchief was held there, it was drawn 
inwards by the Indraft of the Air 5 yet it 
w^as very fenfibly lefs, when the Ventilators 
conveyed Air in, than when they did not. 

( XXII. ) 

188. 'HT^Here are ufually dryed on 
X thefc and the like Kilns of 
fixteen Feet fquare, fixty Bufhels of Hops in 
twelve Hours. September the 7th, eighty 
Bulhels of wet Hops were dryed by Mr. Ba- 
ker of Sandwichy a very skilful Malfter 
and Hop-dryer, in fix Hours and forty Mi- 
nutes, fine coloured, foft, and well dryed. 

i8p. September the 8th, ail Hun- 
dred Bufliels were dryed by him, in fcven 
and a half Hours^ fair and good conditioned. 

ipo. Sep- 
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1^0. September the 5>th, in orderto 
try what EfFed the united Air of both Pair 
of Ventilators would have 5 by a Trunk of 
Communication at X X, the Air of both 
Pair was conveyed into one Kiln 5 it being 
flopped from pafling into the other Kiln : 
And there were Aiding Shutters made to 
flop or open this Trunk of Communication 
when required. An Hundred Bulhels of 
Hops were thus dryed, by the common 
Dryer, in fix Hours, but they were not 
well coloured. 

. ipi.. September the loth, iioBufhels 
of damp cold Hops (it being a very cold 
damp Morning when they were picked) were 
dryed by Mr. Baker ^ in eight Hours, with 
the double Ventilators, fair, fine, and tho- 
rough dryed. . 

ipj. H]^NGE we fee the good effed of 
conveying great Quantities of Air, up thro* 
Hops, while they arc drying, and that 
cfpecially when in calm moift Weather be- 
ing wet (whi(;h is often the cafe of Hops) 

they are in. danger.of being diicolQured and 

fpoiled. 
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fpoiled, by fcalding and ftewing long in 
their damp Wreak: Now Aic being the 
wings, on whichdamp Vapours afccnd, the 
greater the Plenty of Air, fo much the fooncr, 
I as it is well known, will any thing be drycd j 
?fpecially when that Air is not only dry, but 
hot too. 

193. Did the Wind conftantly blow 
briskly, through the whole or greateft part 
of Hop-Seafons, there might be a fufficient 
Quantity of cold Air conveyed into the Hop- 
Kilns, without Ventilators; for it was ob- 
fervcd {N*' 186.; above, that when a brisk 
Eddy of Wind blew in at the Kiln-Door, it 
moved a Handkerchief lain on the Hops, as 
much as the Air from the Ventilators did. 
And therefore it will be of good fervicc to 

iHop and Malt-dryers, whether they have 
Ventilators or noj not only to make a large 

I Stoke-Hoie or Fire- Place, for Plenty of Air 
io enter into the Kilnj but alfo to make 
large Inlets, on every fide, if poffible, of 
the Room in which the Kiln ftands; that 
which way foevcr the Wind blows, it may 
have a free entrances and being, by clofing 
the Openingson the other fides of the Room, 
hindered 
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hindcFcd from paffing out again^ it will be 
driven in plenty into the Kiln, Or up thro' 
the Hops: and as there are frequently 
Winds in the Hop-Seafon, this Method will 
be very (crviceable in drying them. But 
in wet and calm Seafons, thefe Inlets for the 
Air will be of little fcrvice 5 at which times 
the Ventilators will be moft of all neceflary. 
The having proper Cowls on the Tops of 
the Kilns, to promote the conveying off of 
the hot Air and Steam, will greatly promote 
the freer Entrance of Air below, 

194. But there is an Error, which fome 
Hop and Malt-dryers are apt to fall into, 
vijz;. they feeing that the more a Fire is nar- 
rowed in, at the Fi re-Place, fo much the 
brisker it burns; are apt thence to conclude, 
that there is thereby, not only a ftrongcr 
Fire, but alfo a greater Indraft of Air^ bc- 
caufe they obferve the Air to rufli in faftcr, 
through and over the Fire, when the Fire- 
Placeis narrow, than when wide : which is 
juft fuch a miftaken way of Reafonihg, as if 
a Man who fees Soldiers, for greater Difpatch, 
running through a Lane or narrow Defilcc> 

tbould therefore cqnclude^ that a whole 

Army 
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Army could march fooner thus, through a 
narrow Pafs, than over an open Plain, walk- 
ing only a Foot-Pace. It is accordingly oiy- 
ferved that fuch narrow Fire-Places are aptet 
to give a fcorching Heat, than wider ones* 
the Reafon of which is, that the narow ones 
give Heat with little Air, the wider ones 
Heat with a greater Plenty of Air, to carry 
off the damp Vapours. 

ipf. Now notwithftanding this great 
Qiiantity of cold Air, was conveyed into 
the hot Kiln, both from the Ventilators, 
and from the Indraft, at the Kjln-Door, yet 
it pafied hot up through the Hops, in pro- 
portion to the different degrees of Heat that 
there was in the Kiln ; for fo rare and light 
a Body as Air, both heats and cools very fooa^ 

15>(S. Hence we fee, how cafy it is 
procure a great Quantity of hot Air, in order 
to dry any kinds of Goods with it, by means 
of Ventilators: for if notwithftanding the 
great Quantities of cold Air which entered 
the hot Kiln, it yet pafled up hot througfit 
the Hops; then doubtlefs in like manner 
great Quantities of hot Air may be drawa 
by Ventilators from a hot Stove, to be con- 
veyed 
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ivcycd thereby to any Goods that are to be 
I dryed. 

197. ITooKthcDcgrecof Heat, among 

I the drying Hops, by a mercurial Thermo- 

l.jnetcr, which was graduated according to 

\Faren/?eits, in which the freezing Point is 

ithirty two Degrees, Blood-Heat ninety fix, 

land the Heat of boiling Water 212. This 

I Thermometer was graduated to 300 fuch 

Degrees. I found the Heat of noon-tide 

I Sun-fhinc at the end of y^ugttft, under a 

Vall 102 Degrees. But as the freezing 

Point is a fixed determinate Point; I fhall 

Kgin the Graduation tlience, deducing the 

hirty two Degrees below freezing, with 

vhich this Thermometer begins : And then 

Blood-Heat will be fixty four Degrees above 

freezing, noon-tide Sun Ihine 70, and that 

' boiling Water 180. 



J. September the 9th, after two 

iHours drying with Ventilation, the Heat at 

ithc Bottom of the Hops, next the Hair-Cloth 

etween the Bars or Laths, was 1 20 Degrees, 

iftiz. two thirds of the Heat of boiling Water. 

othe middle of the Hops the Degree of Heat 

was 
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was 7<f^ oa the Top of the Hops, 66 Dg-^ 
grees, fcvea Feet above the Hops 63 Degrees^ 
It being^ufually two or three Degrees hottet 
there, than on the Surface of the Hops^ And 
this fu ty three degrees of Heat, %^/;c. nearly 
Bloo4-Heat, wa$ very irkfomcind incom- 
modious, to cocitinUe in for a time : Much 
more fo than the abovernentione^ 70 Degrees 
of Heat, in dry hot Sun-fhine: The great 
itkfomenefs of this ld91er damp Heat, being 
occafioned, not only by incommoding thd 
Refpiration, with a foul Air, but alfo by 
relaxing the Surface of the Bodjr, by this 
damp Air. And the like difference is coni- 
monly obfervcd, between a damp and a dry 
cold Air ; the former with a Icfs degree of 
Cold incommoding us much more than the 
latter, with a nmch greater degree of Cold. 
Now the raiiing the Heat to 120 Degrees in 
fo fhprt a time as two Hours, proved too 
great a Heat, efpecially with wet Hops, for 
they were not well coloured. Numb. 190. 

i' I99« September the loth, when 12a 
Bufhcls were well dryed with Ventilation ; 
after two Hours and a half, the Heac at the 
Hair-Cloth was li$, in the middle ^c^ the 

Hops 
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Hops 66, on their Surface 62 i half an Hour 
after, viz. at the end of three Hours dry- 
ing, the Heat at the Bottom of the Hops was 
abated fix Degrees, viz. to 112; at five 
Hours end it was rifcn to 117, and was 80 
on the Hops. At the end of the drying, 
■hich was in eight Hours, the Heat at the 
Hair-Cloth was abated to 88, and yet the 
Cockle was very red-hot, much more than 
any time before, during the drying of this 
Kiln of Hops. Since then denfe Vapours 
among the Hops acquire a greater degree of 
Heat than this, with a cooler Cockle; there- 
fore the greateft Cace and Skill is needful 
while they are damp. And here fccms to 
one of the principal Ufes and Benefits of 
lefc Ventilators, viz. to carry off the 
oifture the fafter, and thereby to IclTen 
ith the Quantity of it, and the Time of the 
lops ftewing in it. Another confiderable 
Icncfit of them is, that they dry Hops in 
"tfauch kfs time, and confequently not only 
Ws Fewel, butalfo fewer Kilns will beneed-< 
^1, where fcveral are ufed. 



200. By comparing at feveral times, the 
«rent Degrees of Heat, given to venti- 
lated 
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Jatcd and unveiitilated Hops, I found thac ' 
the ventilated Hops at equal Times, frorrt- 
thcir being lirft laid on the Kilns, could bear 
confiderably greater Degrees of Heat, than 
the unventiiated ones. 

101. By the help of fuch a Thcrmoracs- 
ter, many ufefiil Obfervations might be 
made, in relation to the different Degrees of 
Heat, which wet Hops, or thofe which arc 
not wet, require, in ditfcrent Stages of their 
drying. 



e.THa 
1 tht 



( XXIII. ) 

Iave here given an account of 
thefc Ventilators wliich are to be 
worked by Men's Labour; becaufe they 
may polTibly be of fervicc in feme Hop oi' 
Malt-Kilns, to carry off the main Damp, 
cfpccially in moift Weather, when by a 
few Hours working they will do much 
good: but it would be too laborious and 
cxpenfive to have Men work them during 
the whole time of drying. It is propofcd 
therefore to have four Pair of Ventilators 
fixed upright on one end, under a Lodge or 
Shed 
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^ed at the badk of the Houft ih which the 
above mcntioncid fotfr Kilhs arc 5 each 6f 
the Ventilators to be ten or twelve Feet iiigh; 
and fix Feet wide, and feventecn and * half 
Inches deep; that the Midriffs may have 
tootA to move to arid fro fifteen Inclies, 
leaving liaif ah Inch to (pare on ca^H^ fide, 
to prevent their beating againft tht Vehti- 
llators, and thereby damaging them. 

203. They are to be Worfeed'toAfdfiRjJ 
by the Labour of a Horfe fixed* to an h6ti-* 
zontai Cog- Wheel, as in Fig. 11. the 
Gog- Wheel K K to be twelve Ftfet irf> Dia- 
meter, and the Arm or Lever ly by whicBT 
the Horfe turns it round, to be tfen FcWtlohgJ 
theDrumsorWall6wersD,F, tobedghtCe* 
Inches in Diameter, which by their Axttf^* 
Tree turn the Crank B, whofe Grobkis^ it> 
be eight Inches, \*^hich will give a M6ti6i9^ 
of futcen hichcs to and fro to thfeP Mii&iflfe 
by means of a Rod or PoltfiAdtb tlil& 
Granfc andto the Lever at -F or G,i%v 44-' 

• 

204. And the Crank muft be' mad*?tB!^ 
be turnediby,the Axle-treck)? the WMlc^^"^ 
ctt^ or not, at pleafure, by means of a 

L fquarc 
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fquarc Iron-Box C or E ; which by flidirig 
on or off, is made to take hold of the fquare 
end of the Axle-Tree, on which the Drum- 
Wallower turns. 

2 Of. For as the great Gog- Wheel, by 
{landing in the middle between the four 
Ventilators, is to have a Wallower and 
Crank of each fide 5 fo by means of thefe 
Aiding Iron- Boxes, cither all the Ventilators 
may be worked at the fame time, or only 
two Pair of them, as occafion (hall require* 

206. The Crooks of the Cranks when 
working mud not ftand both the fame way \ 
but they muft be fo fixed by the Aiding Iron- 
Boxes, that when one of the Crooks is at the 
top or bottom of its Circle, the other muft be 
fide-ways, direftly at right Angles to each 
other* This Pofition will prevent the heavi- 
eft and mod laborious Parts, in the Motion 
of each Crank, from coming together, 
which will make it the eafier for the Horfe to 
turn them. The Air to be conveyed thence 
through Valves and Paffages formed in the 
fame manner as thofe in /v^* 4, and f. 

207. 



•i 
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: 207. G is a Sedion of the main Beam in 
which the Gudgeons of the Axle-Trees of the 
great Cog- Wheel, and of the two Wallow- 
crs do turn 5 the Gudgeons of their other 
ends being at A, &c.' 

208. The Ventilators muftftand about 
fourteen Inches from the Wall of the Houfe, 
that there may be room for Trunks of a 
Fbot fquare within, which are to lead thro' 
to the back of the Kilns, and aifo to leave 
room for large Valves for the Air to enter 
the Ventilators, of fevcn Inches depth, and 
two Feet long. 

29p. But the Air of both Pair of Ven- 
tilators is not to pafs in this Cafe, as in 
Fig: f at T Q^, into one common Trunk ; 
but it is to pafs out at B L K M, Fig. 4. near 
their outfides, into feparate Trunks behind ^ 
each pair of Ventilators being to fupply 
their refpedive Kiln with Air. The other 
Wdlower F is to turn another Crank, 
Which is to work the two other Ventila- 

tors* 

L 2 210. Now 
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■ 210. Now tomakefomeEftimatcirfttKJ I 
great Quantities of Air, which will thereby" 
be conveyed into each of the four Kilns : k ] 
is found by Experience that Horfcs, one with I 
another, can draw a Force equal to 200 I 
Pounds weight, for eight Hours in aDay> ] 
walking at the rate of about two Miles, and. 1 
three Tenths, in an Hour i which is abont 
three Feet and a half in a Second of Time, or 
the (ixticth part of a Minute. And if the 
fame Horfc is made to draw 24.0 Pounds^ I 
he can work but ilx Hours in a Day; and 
cannot go quite fo faft. See Dr. 'Defagu- 
liers's Courfe of Experimental Thilefophy^ 
p. 24.1. And p. 24J, he fays he has found, 
that five Men are equal in Strength to one 
Horfe, and can with the fame Eaft: pulh 
round the horizontal Arm, in a Walk of ' 
forty Feet Diameter ; which he fays, (Tiould 
never be Icfs, where there is room for it; 
that being much eafier for a Horfe to walk ] 
in, than a nineteen-Fcet Walk : For he ob» ] 
fcrves, that three Men will pufli round aa 
Arm, in a 19 feet Walk, which an Horfc^ . 
Otherwife equal to five Men, can but draw 
round. But though a 40 Feet Walk would 
be J 
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be better for the Horfe, than one of 19 Feet, 
on account of his turning continually too 
fhort; yet in this Cafe there is a Neceflity 
for ufing the latter, becaufe the former 
would make the Lodge too large. A Man 
of 140 Pounds Weight drawing a Boat, by 
a Rope coming over his Shoulders, cannot 
draw above 27 Pounds, which is about one 
fcventh Part of what a Horfc can draw in 
that Cale. Ur. 






Sii. Since then a Hotle can walk, 
idlawing for eight Hours 200 Weight, at 
the rate of two Miles and three Tenths, or 
12600 Feet in an Hour; which will make 
in his Circumference of 5-7 Feet (allow- 
ing the Diameter of his Walk to be 19 Feet) 
22 2 Revolutions in an Hour : A nd the great 
horizontal Cog- Wheel being 35 F^ct in 
Circumference, its Circumference goes 
round at the rate of 7992 Feet in an Hour; 
which divided by four, the Circumference 
of the Wallower at its Rounds or Cogs, 
gives 1998 Revolutions of the Cranks in an 
Hour, which is at the rate of 35 Revolu- 
tions in a Minute. 

L 3 212. Which 
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212. Which fuppofing the Ventilators 

to be each ten Feet high and five Feet wide, 

will be twenty two and a half Feet of A|r at 4 

Stroke, allowing as above (Numb. 186) one 

Tenth of the Air to efcape at the Edges of the 

Midriffs 5 and each Revolution of the Cranks 

giving two Strokes, that will beiixty fixia 

a Minute, and two Thoufand two Hundred 

and twenty Ccwtti Tuns, which each of the 

four Ventilators will convey into each Kiln 

in an Hours that is 283 Tuns more than 

the Hand-VentilatorsNumb.i 8d.do convey, 

in the fame Time. And if thefe Ventilators 

are made i % Feet high, and i(x Feet wide, then 

the Quantity of Air conveyed intp :each Kiln, 

will be 3 207 Tuns in an Hour. Xhefe very 

large Horfc- Ventilators will therefore be 

of fcrvice, where it is needful to convey 

very great Quantities of Air, as here in this 

Cafe, and in Very large Mines, 6^c. where 

the Air conveyed by two pair of them, as in 

Ffg. 2. or 4. will be at the rate of 6414 

Tuns in an Hour. 




• 
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( XXIV. ) 

I 3I3-TT THEN Hops, efpecially wet ones, 
VV ]ie many Hours in a Heap, bc- 
I fore they are laid on the Kilns to dry ; they arc 
I apt to get Damage, and be difcolonred. To 
I prevent which Inconvenience, I fixed in the 
iamc Hop-Houfe two Pair of Inch Ventila- 
tors, as arc defccibcd in Fig. 2. to the 
I Joice, which, bear up the Floor on which 
rhe green Hops are laid; they were fcvcn 
Feet eight Inches long, and four Feet four 
Inches broad, and twelve and a half Inches 
deep within fide; fo there was room for 
the Midriffs to move up and down a Foot ; 
But at the other Valve end, they were twenty 
Inches deep, for the fake of the larger 
Valves, which were each fourteen Inches 
I 4ong, and eight deep: One Inch of the 
Subftance of the Valve-Board being left at 
the Top, two in the middle, and one at the 
Bottom, for the Valves to be nailed to and 
fall againft. 



114. From thcfe Valves the Air was 
L 4 conveyed 
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conveyed in and out of the Ventilators at the 
rate of about 2712 Tuns in an Hour, up 
into a large Air-Trunk, which was fifteen 
Feet long, whence it run between wooden 
Bars nailed on the Floor, which were four 
Inches deep, two Inches thick, and two 
Inches diftant from each other : But it had 
taken up much lefs Stuff, if Laths or Ears 
only two Inches thick had been nailed on the 
Floor, at the Diftancc of fifteen Inches ; and 
flcrofs them, other Laths, at two Inches 
diftance, as defcribed in Fig. 8. On thcfc 1 
was laid a Hair- Cloth feventcen Feet long, 
, and fifteen broad. 

2 1 f . W H E N the Ventilators were work- 
ed, wlijch was done by means of another 
Lever fixed Tideways, likeaPump-Handle tp 
©nc end G or F of the long Lever, Fig. t. 
then a Handkerchief, which was fpread on 
tkc Hair-Cloth, was blown up fevcral 
Inches ; but not fo, at thofe Parts which 1 
were far from the great Air-Trunk Z X Y, j 
Fig. 8. viz. becaufe the Air pailing moft j 
freely through the Hair-Cloth, was all wafted* 
long before it reached to the farther endj 
for which reafon, the Air pafling alfo very j 
frcdy j 
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&eely through Hops, they ought to be laid 
■j^ur or five times thicker, near the great 
'Air-Trunk, than at the farther end j where 
ilie iQtecfticcs of the Bars were clofed up 
Vith a Board, and pafted with Paper, as were 
alfo all the Joints of the Boards of the Floor* 
to prevent the elcaping of Air. 

, 216, These Ventilators will be of ufc 
not only for ptelcrving of Hops, but alio 
for drying cold, and fwcctcning mufty Corn. 
With a view to which, a Aiding Shutter was 
fixed in the great Air-Trunk Z Z, to flop its 
afccndiug up through the whole Hair-Cloth, 
in cafe one Part of it Ihall be fufficicnt for 
thcQiiantity of Corn that is to be ventilated; 
for the lefs the Spread of the Hair-Cloth, 
fo much the falter will the Air pafs up thro' it. 

( XXV. ) 

J 1 7. A S to Malt, being defirous to try, 
XJl what Degree of Drynefs might 
t»c given it, by being ventilated upwards with 
common cold Air; March zid, there being 
a dry North-Eaft Wind, I procured a Pack 
of 
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of undrycd Malt, and put it into a Box, with 
a Canvas falfc Bottom, where it lay about 
four Inches thick. It weighed 8 Pounds, 
7 Ounces and a half, and one Dram. During 
the firft fix Hours Ventilation upwards, it 
wafted at the rate of three Ounces and a 
half every two Hours 5 during the following 
fifty Hours Ventilation, it wafted nearly at 
the rate of one Ounce and a half every two 
Hours 5 and for the remaining laft twelve 
Hours, it wafted nearly at the rate of half 
an Ounce every two Hours. So that in fix- 
ty eight Hours, it wafted in all four Pounds, 
twelve Ounces and a half, 'uiz. near ^ of 
the whole weight: in which time there 
paflcd through the Interftices of the Malt 
244,000 Gallons of Air* This Malt wheji 
thus dryed was crifp and hard to bite, but 
not near fo hard as Kiln-dryed pale Malt, 
which is 24 Hours in drying : on which ac- 
count it did not grind fo well, and fomeof it, 
tho' clofe corked up in ^ Bottle, did after fome 
days grow lefs hzrdy viz. probably becaufc 
the Moifture near the middle diffufed itfelf 
towards the dryer and harder outfide. Ale 
was brewed with this Malt, which was very 
well tafted, but not fo pale as was expeded 5 

which 
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which might be owing to the manner of 
preparing it in the Couch. 

2 1 8. B u T if inftead of cold, plenty of hot 
Air be conveyed upwards through Malt, it 
will then dry, not only much fafter, but alfo 
better than in the common way of drying. 
For when, for trial, pale Malt wasdryed, on 
one of the abovementioncd Kilns, Numb. 
179. and ventilated, the firft Kiln was dry- 
ed in eleven Hours, and a fccond Kiln in 
nine Hours ; during eight Hours of which 
nine, the drying Malt was ventilated : where- 
as a like Kiln of unventilated Malt was at 
the fame time twenty Hours in drying, the 
Wind blowing very frefli; whereby, the 
more Air being conveyed in at the Kiln- 
Door, brought it on fooner than it would 
otherwife have done 5 a Kiln of Pale Malt 
being ufiially about twenty-four Hours in 
drying and hardening. 

2 1 p. The abovementioncd Mr. Baker 
obferved, that though the Weather was wet, 
and the Tiles very damp within, yet the 
Moifture went off the Malt, without Sweat, 
with Ventilation, in much Icfs Time, than 
|a the other Kiln without Ventilation, 

which 
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which fweat very muchj and confcqucntljr 1 
the Malt which was drycd without Sweat, 1 
was much the better of the two. This Malt, 
he fays, was very good, being dryed pale, 
and made a pale Wort of a fine Tafte. 
Though he obferves, that it will not be lb 
pale with a Cockle-Kiln, as when dryed itt 
an open Kiln, with Coake, or Welch Coal. 

220. One Pair of thefe Ventilators being 
given him, he conveyed them to Sandwich^ 
and fixed them to his open Malt-Kiln there, 
which had tro Cockle in it : where he found 
{hat by Ventilation, he could dry either pale 
[ 'Or brown Malt, in half the ufual Time, 
with a fomewhat larger Fire ; ibr as in dry- 
ing Hops, fo in drying Malt, a greater Heat 
may be given when ventilated, than when 
not. And the pale Malt thus dryed, was 
paler and lower coloured, and the brown 
much brighter, than that which is dryed 
without Ventilation : Whence he concludes, 
that both forts being thus dryed without 
Sweat, will make better Beer, than if drycd 
in the ufual Way. 

J2I. If the Labour of working the Ven- 
tilators, during the whole time of drying, 
ftall 
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ihzll be thought too much J he is of Opinion, 
that it would do good Service, if they were 
worked only fo long, as the principal Damp 
ctontinued among the Malt j efpecially in a 
ftill, moift, heavy Air. 

222. He obferved, that Malt lying clofer 
together than Hops, a light Handkerchief 
laid on it, was not fo fenfibly moved by 
Ventilation, as when it lay ipread on Hops. 

22|. Th« ufiial Heat given to pale Malt, 
Which is to be drycd in twenty-four Hours, 
i$ about fifty-two I>egrees above freezing, 
which is twelve Degrees, w-s. near one 
Sixth below Blood- warm : But when to- 
wards the latter End of drying, the prin- 
cipal Mt>ifture is go ne off, then the Heat 
of the Malt is increafcd to 138 Degrees 
$bo\x Freezing, n/ia. more than double 
the Heat of Blood, which is 64, Degrees. 
And this Degree of Heat both hardens the 
Malt, (b as to make it keep long well in 
Store, and alio gives it an agreeable. Sweec-^ 

224. In order to make browa M4lt> 9( 

much 
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much greater degree of Heat is given if, 
while it is in a damp Sweat. 

( XX vi. ) 

i2f/ I "^Hese Ventilators may alfo be 
X of ufc to thofe who take the 
Hulls off from any Grains^ by moiftcning 
them firft : Thus whited tcppcr may be well 
dryedi and Starch-Makers may thus dry their 
Starch, with warm Air from a Stove. Several 
kinds of Sweatmeats may be dryed thus, and 
alfo be preferved very dry and free from Damp 
or Mouldinefs, by ventilating them now 
and then for a little time. 

22(S. A N D if the frowzy Air oi Larders, 
Tantreys^ and Safes, be now and then 
thus exchanged for frefli Air, it will con. 
tribute to the keeping of the Meat fwect, 
and free from Muftinefs, much the longer. 

227. And fince a moift Air conduces 
much to the rufting of Iron, they would 
probably be very ferviccable, in keeping 
Arms bright in large Armories, fuch as arc 
in the Tower of London. 

228^ The 
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228. The Expcrice of Trial withthefc 
Ventilators in thcfe Cafes, is inconfiderablc^ 
and the Benefit propofed great. They will 
doubtlcfs alfo be of fcrvicc in many othet 
Infiances, which do not occur to me, but 
may hereafter be thought of, and applied 
by others to be ferviceablc to them in their 
fevcral Profeflions. 



( XXVII. ) 

i29. TTF I had had Opportunities to make 
X roore Trials in feveral of the Things 
here propofed, I could have given a fuller 
and more fatisfaftory Account of them. It 
were therefore to be wifhed, that whatever 
Succefs or Difficulties occur on trial, as alfo 
what further Improvements Ihall hereafter 
be made herein, were from time to time 
communicated to the World. 

256. 1 T will be a great Satisfaftion to me, 
if thefe Things Ihall prove beneficial to Man- 
kind 5 efpcciaily tothofe numerous, ufcfuland 
valuable Perfons, who occupy their Bufinefs 
in great Waters : Whom I have laboured 
I in 
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in many ways to do the bcft Service ] 
could. And oh ! that 1 could prevail with J 
them, to be in earncft fo true to their owil j 
Intercft, as not to deflroy their Health, antP J 
{hortcn their Lives, by the intemperate U{& | 
of diftillcd fpirituous Liquors, fuch as Bran- 
dy, Rum, Arrack, &c. The Health of many* | 
of them is impaired, and dangerous Sick-' 
nefles are often occafioned, by the vctj* I 
noxious rancid clofe Air in Ships : But the [ 
Number of thofe, wlio lofe their Lives by j 
this, and all other Dangers and Difficulties ■, 
they arc expofed to, is fmall incomparifott- ' 
of the vaft Multitudes that are deftroycd by 
thefe pernicious Liquors, efpccially in ndt^J 
Climates. And will not the yearly Deftruo**J 
tion of Thoufands, nay of Millions all ovcf J 
the World, deter them from it? Will not?! 
the ftrong natural Defire they have to liv^M 
long and fee good ZTid^ healthy 'T>ays, prevail* 
with them to avoid this Bane of Mankind?*! 
Will they, in fpite of all thefe Arguments, 
be their own Executioners, and conJigij| 
themfelves over, not only to prerent, bo) 
eternal Death alfo? 
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{ XXVIII. ) 

231. ^T may not be improper here to 
mention a Prbpofai .which I have 
long thought might probably prove 
of ticry great Service to Shipping : And that 
is, toi have a fliort Account drawn up and 
pubiffhed of the principal Methods, that arc 
now-iti ufe, or that have from time to time 
been propofed and tryed 5 for preventing the 
Plaftks and Timbers of Ships being eaten by 
Woirms. This fcems to me, to be the like- 
•iMl Way to find but a more cfFcdual and 
' cheaper Remedy than is yet known. Were 
I toengagc in the Refcarch, which I have no 
Intention to do j I ihould, in the firft place, 
make it my Endeavour, to know what had 
hitherto been attempted > and the Reafons 
Why thofe feveral Attempts had proved un- 

M fuccefsful ; 
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fucccfsfiil : for I have frequently found, thaf 
the knowing what. will not do, ha&led me 
to the thing fought after. The Mind un- 
aflifted, can view but one Thing at a time i 
but when all the (cvei^l Attempts are laid 
before it, in one View, fhey may give rife 
to new Hints; or various ComSinations, 
of fome of thofe Things which alone have 
proved unfaccefsful, n^iay perhaps be more 
effedual. 

• 

132. And beiidcs, by fetting the Thing 
in a iclcar and full View, to the World 5 it 
will very much increase the ProbabiUty of 
Succcfs: for as Men have very different 
Views of Things accordii^ to their different 
Talents, or Profeffions ; fo that wliat m^ 
never be difcovered by very ingenious Men 
in one Profeflion, may yet haply be done 
toothers. Thus, if Artizans of different 
Profefljons would confult each other, and 
if thofe who h'ave a more inlarged Know- 
ledge of Nature would confult Amzans^ 
and Aitteans them, and each openly «nd 
tfandidty comtiianicatc Notices to each €• 
ther, ^dicric wowld doubtlcfs by this roeans 

'. ./ ^ . \bc 



r • r , 



ijcmany ufeful Difcovcrlcs made from time 
tordme, 'to the great Benefit of Mankin[d; 

a^^/I C A N iif o f therefore !b»bcar hearth 
ly td'tecGimcMnd theThiiig not only to my 
«Wtt »Otwrttry, 4>ut to all Mat^itime Nations, 
ikoit tbey ^6Uld join in communicating 
thek federal Attempts in this ways and if 
ft^ith^ ^ >RewaTd was annexed, I believe ft 
nrnch Ids Reward than what is offered for 
the^Difcovery of the Longitude, would (pur 
^ee)^ oii t6 *i^age in a Refearch 5 which, 
as* *te# daftly more Impk>rtance toNavi- 
|;atlon, ^Han the Difcovery of riic Lorxgi- 
tadciTd,te*/ut Encouragement, there is *t 
tiitrch ^edtet l^tobaKfity -of Succefs in it. 
As fevcrall Iri^enious Perfoiis have made 
tottfiUcrable iifcftil Advarices; in that left 
inipbrtotnt, and ptobabiy more dfficult Dii*i 
COvery;*^ Acre is good reafon to think that 
Very ufeful improvements would in a littW 
Time ^bc made in this. 

2^*4. iS-ii AiiL'onJy rnchtidn, thdt,ifrdfti 
(butc t)Vfervatiotis which I%fa^cntade, '^h^i? 
to 'be ^e»ea, iftiatoily nhi9teotftT4iings ate 
hot 4lfet}y *tO •penetrate *dt«p ^o^ Oafc, 

Mi which 
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which has a watry Sap : But, as it is wetl ' 
known to Oilmen, it will penetrate far into 
Fire, which has an oily iinftuous Sap, Oil 
and Oil readily uniting; infomuch, that 
-they arc obliged to let Vcfleis under the Fir ^ 
Heads of Oil-Casks, to receive the Drop- 
pings of Oil which oiize thro" the whole Siil>- ■ 
jftancc of the Wood, tho' thick. And they ' 

I further oblcrvc, that Oil gives the Fir fuch 
a furprizing Degree of Tonglinefs, as will 
jurn the Edge of the Adze or Ax, in cut- 
ting it : Now if Oil could be made thus to i 
penetrate into the Subftancc of the Fir-Board? 
with whichShips arc Iheathcd i and there were 
jnixed with the Oil, lome proper Thing that '* 

' were difagreeable to the Worms, then this 
.would prcferve the Ships : But in cafe that 
neither fuch a Mixture nor the Oil could b^ ^ 
made to penetrate deep into the Fir, yet as' 
frequent oiling would give great Toughncfi ' 
and Durcablenefs to the Sheathing i fo fuch * 
Sheathing would fomuch thelongcrpreferve 
fuch a "laying under it, from being rubbed 
off^ as Ihould be found impenetrable to the 
Worms i and that fuch Payings may be had, 
there is no doubt j but the great Difficulty 
has hitherto been, as I am informed, to 
prefcrvc 
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pre(erve fuch Paybg from being rubbed 
off. 

23 f. As Vcrdigrcafc is moft difagrec-^ 
af^le and dcftrudive to all Animals whatfo* 
ever J fo I believe that a very fmall Propor- 
tion of it in any Paying whatever, would do 
good Service. 1 have ftyund, that a thirtieth 
Part of it melted with Tallow, has given 
the Tallow a confidcrable degree of Green- 
nefs : and alfo that Sea- Water will not wafh 
it out of the Tallow, even tho' it has lai4 
long in it, and* coarfe Vcrdigreafe is not 
dear. 

236. The great Damage that is done to 
Shipping by Worms, as it has doubtlefs hi- 
therto put Men on trying from time to 
time, all imaginable Mcaqs to prevent it 5 fo 
Ihould it urge us on, ftill to pprfevere, and 
not defpair of Succefs, in fo ipiportant ^an 
^ffair. 
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J?^^, its pernicious Effects ^ 42, /^ jw^. 
ItsfuffocatingT^o'Ujettofrove^ 6f. 
"Dryy beftto Ventilate Corny 98, &c. 125, 
"^Dry^ its Effe^ on Ref^iration^ io(J. 
One of the great I^ruments of Na- 
ture, 126. 
Js ele^rical, i2;(r. 

Air 

* • '3 



INDEX. i6f 

Armories,^ to be ventilated^ i jfrS. 

^arracks, t«. ventilate, xi. 
JBeer^ hot^ to cool by Pentilat^ion^ u8. 
Bins, pKopofid- fp prefiirnje Teafe m 
Ships^ do, 61. 

By them much Stowage favedy 63. 
Bottles, to cleaUy 70. 
Bread, in Ships tothrejferve^ fp, 6^. 
Breath, draws InjeBitms in^ 40. 

The^antity^ carried ajfbyif^ 43. 

How incommoded J /^ j^7 . 

In clofe Rooms y 48. 
Brim&onCy its Fisep^s cure Infe^ion^ f i> f ?• 
Bugs, to dejiroy, 5-3, 54. 

C 

Casks^ imfiy y t^ fiMfitm^ 7Q^ 
Churches, tkeir Air t^ r^rejby /^. 

jGleanliocd^K wiPhai rewmmended^ f o. 
Corn, /» Shift to v^ftHate, 33* S^i,52* 

To firejhve^. 8^x, &c. 

^(?^ ;»«r^ /> Jhrinks in Meajwe ^n 
Jhaking, 90. 

To fumigate 93. 

Fumigated haSr no ilVSavouty $6. 

^Vajhedy ventilated' dty^ 57, io>, &c. 

il//^/;' ?^ fweete% lof. 

Corn^ 
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Corriy in Graineries and Ships t0 ventilate^ 
III. 
In Mows to dry ^ iif. 

Damps, their kinds in Mines^ 21. 
A Diying Inftrument defcribedj 66. 
Drams, their pernicious EffeBs^ 112, 

' ^• 

Fir, imbibes Oil^ i<54. . 

Fomigatipn, propofed to cure Ships and 
Houfesof Infe£tion^ f ^> P^ 

To preferve Brea4 und Tea^e in Sffips^ 
61, 62. 

OfCorn^ 93. 

Gives Corn no ill Savoury ^6^ 

G. 

Goals, to ventilate^ 2 2, f o. 

^iftemperSy 4^. 
Graineries, how to prepare^ 82, pi, &c. 

To ventilate now and then^ 1 1 1 . 

The great Ufe of vent Hating themy 112. 
Grcen-Houfes, to ventilate^ 24. 
Gun-Powder, kept dry by Ventilation^ ^4, 

124, I2f. 

To dry y 119. 

H. 
Hops, Kilns to order y 138. 
Ventilators^ I2p, 144* 
To vent Hat Cy 16, 12^. 
Ventilated, 136, &c. 

Hops, 
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Hops, their different T^egrees of Heat in 

drying, 141. 
Hor(es, in Ships to preferve, 33^ 
Hofoital-Ships, to ventilate, 33. ^ 
Mo(pitals, to ventilate, 23, 5-0. 

L . 

Infants, hurt, by Swathing^ yj. 

Their Skulls ought not to be comprej^ 
red, 78. 
Infection, enters by the Breath, 40. 

To cure by Fumigation, f i, jz. 

Larders, to be ventilated^ if 8. - 

lj^kz!^ts,t^ftop inS!hifs,.67. , 

^ • M. 

» ». 

lA^^zzmo!^, tvvjentilate, 16^20,12/^, 
Malt, to ventilate, 16. ^ 

Ventilators; up. . 

Kilns to order; 1-1%. 

^ryed with cold Air, ijr3* . 

With hot Air, iff. . 
Mills, will eafily ventilate Corn, 1.08. 

Will winnow Corn, i io. 
Mines, to ventilate, 16, 17, 20. 

Their fever alMnds of*I)amps, 2 1 . 
Mows, pf Corn to dry ^ . 1 1 f .. 
Muftinefs, to cure, 70. 
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fSh\DS^ Hojpital, to ventilate, 33. 

New, unhealthy^ 33. 

Treferved by Vent ilat ion, 34. 

To be much ventilated, 38. 

T^ fumigate, fi, to ^4. 

jTi&^/r Leakages to fiop, 67, d8. 

Worms todefirpy, 161. 

Sheathing to make durable, i6j^. 
Smoke, a Room cleared of it by VentiUh 

tion, \6, fp. 
Spirits, difiUled, their pernicious Effeiis^ 

112, 1^6. 
Swathing, bad for tnfanti, y6. 

T 
Tar, Fumigatimwithit, fl. 
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'Vz\^ts,rdePribed, p^ 

Vtritilators, large, their ^efcription, ^, 5cc. 

7)^^^ moveaby a Horfe or Water, 1 6, 1 7. 

^^ouble or ^rsble, 18. 

Upright defer ibed, 19. 

Jv&^/r Ufefuhefsin^hips, 38^ rt>.4$)f. 

«y;»^// defer ibed, f 6. 

Their Ufes^ f9, &Sp. 6f, 69. 

F^r C?r», 100, ifi* 

To be foMl in ^lis, io«. .. . 

Will ^mr^^ffnmiMi 'Vapours, j.iy. 

Wilt <dry ^7^-^^pf^e Woil, )Eeitbers, 

v'-- 'I 28. ' .■ '••■- - - • . 

Ventilators, 



\ 
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Vcntilat<5rs, wiUrefreJh in hot ClmateY^ i S, 
For Hops and Malty 129, if i. 
How to move with Horfe iir^Mill^ 
144,, &c. ^ 

Ventilation, its hahourin Ships ^ not great ^ 

Its Import anee^ ^9>4*- 

Its up in cooling Beer, liS. 

VerdigFcafc, to prevent Wbrms^ 16 f, 

Vermine, to dejiroy, f jr. 

Vinicgiar, itsUfeinS^i^^^ 45-. 
ItsUfeinJickChamoerSy 46. 

-: A^. ' . • 

Water, ft inking to ftweeten^ 69, &c. 

Tut rid or ft inking^ will clean Bottles^ 
and fwOtettmujiy Qasks^, 70. 
Wells, to ventilate, 20. 

Of Ships to ventihte, 6f. 

Togo withfafetyintd.:th^, ,62 i .;:: . 
Wht^^iheVkcdncy between its Grains; , 8 f . 

One Tenth, hedvierthan Water, 8 fy 

IVafhed and Kihrdryed^^ net, good^ y/. 

Ventilated good, siiy^.-.\v r 

Fof^y Bf^elsfarefii^ anddbdf 

Cubick Feet, iqS. , .v .2 

jr>&^ Quantity of\ its Moifture when 
waftjed, 109. - T ' ,/ vn 

Q?/^, willfoon bedryedy iio. 
Wind-fails, their ^efeits, ^i^i^. 
Work-Houfes, to ventilate^ 22, f o^ ; ^ \ 
Worms, of Ships ^ to prevent, i^j, tai6f. 

T H E E N D. 
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